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ELLOWSH 15. Called als Company,” of Parts 

nerſhip, is when two or more perſons join their 3 
WD : ſtocks, and trade together, dividing the gain VF 
3 — | toſs proportionally among the partners. 1 | 
. Fellowſhip is either without or with time, called alſo | 

1 ingle or ann. | | | WO . 
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8 5 . 1. Fellowſhip without time. | x Ces: e 


Queſtions i in fellowſhip without time are wrought by. 2 

N - the following proportion, © _ FV 
2s the total ſtock | . „ . 

Io the total gain or loſs, - V 

So each man's particular ſtoek - VV 

Z I To his ſhare of the gain or : | 
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ö FELLOWSHIP. ban Il. 
Neft. 1. A and B make a joint ſtock : A puts in 12. 
OE 1 5b: 8 


a 1 RT LJ. Stock. Gain. Stork. 
A's ſtock 12 A. ab 12 
B's ſtock 8 3 2 
Tot. ſtock 20 . 2)6o 


1 f Stock. Gain. Stock. As 9, 3 
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Note t. Wpen in any queſtion there happen to be 

remainders, they muſt be reduced equally low, ſo as to 

be all of one name; and then their ſum will be either 
cqua!l 
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equal to the diviſor, or exactly double, triple, Se. ot 
it: and accordingly 1, 2, 3, &c. carried; from de lum 


of the remainders, and added to the - particular gains, 


will make up the total gain; or the diviſor will always: WO 


divide the ſum of the remainders exactly, and the quot 
added to he, een gains will give the total gain. 
Note 2. When the partners have equal ſhares of ſtock 
or capital, their ſhares of gain, loſs, or neat proceeds, 
is found readily by dividing the total gain, loſs, &c. by 
the number of partners, I 

Suppoſe A, B, and C, were: : equally concerned in a. | 
voyage to Virginia, and that the neat proceeds turned 
out to 5751. each partner's ſhare will be L. 191: 95 45 
caſt up as under. 


N r 9 45 
4 


| 4. 45 * 
780197 13 4 


Note 3. When the fractions Fs the partners 
Hires of ſtock or capital have all the ſame denominator, 


their ſhares of gain, loſs, &c. is quickly found, by HS 


viding the total gain, &c, by the denominatots, and 
multiplying each quot by its reſpective numerator, thus. 
Suppoſe A, B, C, and D, buy a ſhip for a. ſum of 
money, whereof A, B, and C, pay F each, and D ꝗ or 
4 and that her freight on a voyage amounts to 260 1, . 

the partners ſhares are found as e 3 


6)260 


L. 43 : :6: 8 to A. 

4 t 
43: 6:8 to C. 
130 0 o to D. 


Proof 260 A 1 


Note 4. The 8 may n PIO be threat 


or facilitated by firſt finding the gain, loſs, or neat pro 


ceeds, per cent. or per pound, and. then workin * 
rules of practice, thus. 8 1 


- Suppoſe * oy and GS join in an adventure to Bar» 
| badoes, 5 


400 866 13 4 


1000 = 2166 13 4 


5 
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whereof A paid 400 l. B 6004, and D 1000 l.; they 


have returns in goods, which being diſpoſed of, the 


P 447 


e 5.453%. .. 


< 8 5 


216 13 4 per cent. | 
XY 4 8 . . 4. d. 
| A gets 866 13 4 


Y * > * 
4 , 
4 
- * , G 
* 2 


* 9 


200= . 


B gets 1300 1 
C gets 2166 13 4 
e AC : | | Proof 4333 6 8 
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Again, ſuppoſe A, B, and C, join in an adventure to 
| Janne and ſhip off, on their joint credit, goods to 
the value of 3000 l.; and, to complete the cargo, the 
partners, from their own Varehouſes, ſhip off ſuch 


goods as they had proper for the voyage, wiz. A goods 


to the value of 100 l B 2001. C 300 l.; the neat pro- 


ceeds of their returns in ſugar and rum amounted to 


69301. : What ſhare of this belongs to each partner ? 


A*s ſtock 1100 x 75 =-- 84700, 40 22117 10 


| B's ſock 1200 X77 — 92400, 40 =23 10 7 Ss 
Cs ſtock 1300 * 77 = 100100, 40 =/2502 10 


Proof 6930 
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neat proceeds amounted to L. 4333: 6:8: What ſhould 
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Decimally. 5 
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1 and U make a jim: ck of 75 
whereof * | 55 

L „ 5 


2 bons in 277 13 4277.6 


B 163 6 $= 163.3 
Co — 204 294. 
Total ſtock 733 7235.0 
They 185 49 l. 90 00 each man's, ſhare. 


L. L: 
ö 277.6 : 18.5 A 
If 735: 49 :: 58 B 
„ "vi | 
49.00 proof. 
But the cabeti way is to find the gain or loſs perl.; 
and by this multiply each man's ſtock, This common 


multiplier is found by the rule of three, or ſimply by 2M 
e loſs nen = 


thus : F 

A 735: 49 $21 : 0B « common 8 | 
a2. 6x og =18, * "£18 10 2.6 
= 


163.3 *. ß 10. 18 210 17 9.3 

294. * o 19. 5 219 120 

49.00 29.00 proof, 49 0 % | 

| Again, Tuppoſe A put in 151. B 24 l. and C. 331. and 
gain 631.; what is each man's ſhare of ſaid gain? ; 


A 41 
B 24 
C 33 | | 
75063 of. 87 5 common wee 
„ 
15 * 87 5 =13.125=13 2 6 As ſhare,” 
24 Xx 075 =127 ß ERC” wn 
55 W ry 5 ſhare. „ 
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MORE 1 4 W P 1 K 4 | 
- Oueſt. 4. A, B, and C, make a joint ſtock: A puts 
in 4601. B 510 l. and C 480 L. they gain 340 l: IN 


is each 2x. ancth ſhare ? Ps | 
SS „% oo ̃ 


4 i 17 2 3˖ß§o 85" 
a Gain of B29 it 2 10 
| %%öÜ% - 2695 - 2960 SPMP 95. 
„ ſe 8 Progh.248: 00.9. ©. ,-200.. 
Queſt. 5. Three perſons trade together: A puts in 


| 230l. B 5291. and Fr IO 5.3 . ain * 
W bat is that to each? ps ; 8 


4A 10 7 7 27 
a Gain a: D: 2405 7 844 
70020 40:00: 9-77 16ge* 
Queſt. 6. A, B, and C, make à joint ſtock of 3256 L.; 
Wa. A puts in 10261, B 9851. andC the reſt; by 
misfortune they loſe 2000 l.: What 5 of that muſt 


| %% ( ̃ - OY. STE 

Anl. 225 G 0 e 1240 | 
UG Yr HCI 2145 15: e688 | 
- Queſt. 7 7. Four partners, A, B, c, 255 D, built a 
ſhip, which coſt 1730 l.; and abe freight for her firſt 
voyage amounted to 370 l.; of which A*s ſhare was: 


74 l. Bs 1111. Cs 1481. and D's 37%: Kron was ch 


parcoer's ſtock? | 3 1 
[9% ſtock was 346 2007 
| - 519 
5 Af. 5 7 5 on 
„ n 


Total flock 1730 7 


Queſt. 8. A, B, and C, in company, gain 36 I. A 
put in 20 l. B 30 J. Ca ſum unknown; C took up 161. 


. ofthe gain: our FREY 4 — B gain? and what did C | 
ker in? 5 | 
VVT. Aua. 
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reo r. „ 
2 4 1 — * N EE] = * 4. Pr 4 
fats 8 . 


Queſt + 4 A, Bc and D, in pie bad a joint 
dock of 600 l. and gained a certain ſum; of which Aa, 
B, and C, took-up 81.5 B, C, and D, go; A, C, and - 
D, 80; A, B, 0D, "70: What was —— ſtock and 

gain of each partner? # ”= 
4 Stock. Cain. | | 
= „ 
ſas 60—10 N 
s 120——20 
ah en 13030 | 
s 2404-7 


„ 
72 "4 S 17 4 


A 11215 aK 
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u. | Felloſbi with n,. 


In fellowſhip with. time, the gain or loſes divided We. © 
mong the : partners, both in proportien to the flocks 
themſelves, and allo in proportion to the times of their 
continuance in company: for. the. ame ſtock continudd 2 
a double time, procures a double ſhare of gain; 1 * - 
| continued. a triple time, procures a triple ſhare of 
that is, the-ſhares of gain or loſs are as the products of 
the ſeveral ſtocks multiphed into their reſpeQive' times: 
and accordingly queſtions belonging to this male” 2e 
wrought by the f — Tr 
As the {um of the products gude e ſtocks into 
their reſpective times / 
To the total A e or las, 
So the produtt of each man- 2 | tock ioto, his time 
To his are of the gain or loſs. of. 2 
Queſt. 1. A put into company 40 l. for 3 months, 
B cn r 70 .: e 51 
n meg 3 1 
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. 4 1 by * 4 g 4 , 5 
#2. St $3 © $ 4 ” N > * N 1 © -4 N ek r al 
. * 


A OO OE 
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* 2 Ns 
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16 FE LDOWꝭõSHI P. Port Il I 
A 40x3=120 third term for A's ſhare. 
B 75 X455300 | third my my B's ſhare. 
©, 420 firſt term.” 
hw 5 „ 
Ar: 1 420 70-43 120 B. If 4 420-2 70 :: 30 
N ie Pairs 193 + Satay pw; „ 7 


bee 70 | A | | 42þ)2106þpf 1 oo 50 1 Ko 


7 2 
: 03 , 
x = > 5 4 Is & 


D© 3 & 


TY 
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A*s gain 20 
B's gain | $0: 1 


5 * 


Total gain 70 proof. ; 


Queſt. 2 ' A put into company £661. for 8 months, 
B 2791. for 10 months, and C 7351. for 6 months; 


they gained 1000 l.: What 1 of the {gain muſt each 
ws * 


54 560 x 8 = 4480 third term for A's malls - 
B 27 * 10 =2790 third term for Bs ſhare. ' 
_C 735 * 6 4410" third term for C's ſhare. | oy 


11680 11686 firſt term. 


3% ĩð ͤ ˖ô boi tt” 
4 i 1 Is W * 36% % 2. e 
B. If 11680: 1000 :: 2790: 238 17 4 3 80 
C. If 11680 1000 :: 4410 3.377 1 4 1 388 


; OY Proof 1000 122 0 1166 


ere 


5 „„ 


Tr: 8 r dec 0101 „„ 1 
a puts 1730 10 o for 8 nch 3 weeks: 


- 65. 15 © for 6 months 4 days. 
48 17 6 for 12 months 2 weeks. 


They 


B 
C 


cbepl. 
2 1251. 46 What i is each 8 ſhare? 
1 1653-19 wg | 
* — "Prod. : 
A's ſtock 58. 518.75 2511 875 
B's ſtock 65.7 5 x 6.1428 = 403.8891 t- 
C's ſtock 48.875 * 12.5 =610 9375, | k 


422 7 Fo e 1 50 Jors | ; 


i 8 551.675 | ide 
As + Loa] Mo : 125.7 ::5403.8891 : 33.2539 B 
4 a7 WM! oY 8 * | 610.9375 5.311 2 


8 po” 


v * 2 " 
„„ 


* 


Total gain nearly | 125 6999 FREE: 5 


But here too the eaſieſt method is to find the gain or 


loſe per l. and then make this a common multiplier of 


the 1 . of the ſtocks and times. na” . 


85 3-0 N +. 2 = p41 Y * * 
As I 1826 7016212 8 7 2:1: : 08233 common multiplier. 
ie 511 87 1 B 403. 9891 © 610.9375 
Multiplier 33280. inverted | 33280. 38. 
ni 140054005 5152 115 323111 | Is 3 $248 
i NMAIBE=1 ho: 1 5 ATT  I$248 
” EE Seen e 1832 
FORSS ££# - 4122 A PE 4183 471 
n 33.2520 5842985 8 


The ſhares of the gain are nearly the ſame as dt 


MORE EXAMPLES. 


Neſt. 4. A, B, and C, hire a paſture for 24 l.: & 
puts in 40 cows for 4 months, B 30 cows for 2 months, 
and C 36 cows for wh monies 8] | What: {bare ot the! rent 


malt eee 1136 52 2 T4b( 


UE aK o'W ö n FP: 5 * 1 
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FH 12 
— - — ; : i 


og EY 1 


Queſt. 5. 7 5. e 3 to 0 8 - 
A puts in 5291. for 4 months, B 329 . for 7 months, 
and C goo |. for 2 ant ered, * gain 540 J.: What is 
enen 1 205 F 


5 e * ” 3 
15 1 
— 4 „ fo" 19% 1 


4 6 1. A 10 Ber enter — n e Wh wy 
acer ng A put in the firſt of January 5e l.; but 
could not put any money in till the firſt of fav? What 
ſum muſt B then put in to be intitled to an equal ſbare 
of the gain at the year's end? Arſe 751. 

Queſt. 7. A, B, and C, agree to * in company for 
12 months: A put in: at firſt t and at the end af 4 
months he put in. 40. more; B put in. at ficlt 408 1, ; 
and at the end Lor 7 months he took out 86 l.; C put in 
at firſt 148 Il and at the end of 3 months he put in 861, 
more, and at the end of other 5 months he put in 100 l. 
more; at the year's end their 28 was Ws What 
| is each man's ſhare ? wo _ 


| 1 gain 
Auf: B's gain 
5 C's gain 


"Note: Queſtions in double l pee Gina! 
eiſes for the learner, but ſeldem occur in real buſineſs; 
differences in point of time being uſually 1 oY am 


count. 
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F 5nd Teas, who at for their cripſayers; and for 
their trouble are generally allowed, in name of commiſ- 


ſion- or fees, ſo much per cent. The.camputations they 
have occaſion for are ſuch as occur i the folution f 


the following or like queſtions. j 
Queſd. 1. A B's ſales per the Swan, amount to 7s „ 


Kale: : What is Ins al Ke ” . 


„ / Ay 'S 
1 E „„ 4s 
. 8 5 SW | 2 5 x . . n £ 5 | 3 
K 8.2: 675 18 I 100: 8 :: 675.92 
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Gert 3607 '9 4 + banana 
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j I2 | b I2 
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1 — 3 4. 92 55 : i my | 3 4d 5.920 | 
. BR fon fl, + 
—.— £76 „ f 3. 


Queſt. 2. A factor buys, wy ſhips off to his employer, 
goods to the value of L. 1334: 11: i558 What is the 
commiſſion at 57 12 05 cent. ? 
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| chiefly, or only, by the citizens of London. 


Suitle or ſuttle.weight is what remains after the tare 
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PRACTICAL, QUESTIONS. PRA, oo al 


1. What is the neat weight of 346 C. 3 Q 12 lb. 3 
groſs, tare 12 Ib. per C.? nf 309 C. 2 214 W. i 
| neat, „ 
2. What is the neat Nein of 139 C. 1 Q. 22. 8 | 

groſs, tare 8 Ib. per C. tret 4 lb. per 104, and cloff ? 
Ib. per 3 C.? Ans. 123 C. 3 Q. 13 lb. neat. FEE: 1 
3. The neat weight being 216 C. tare 14 per C. 
| what is the tare and 83 Anſ. The tare is 30 C. 
3 2 12 Ib. and the grols 246 C. 3 Q. 12 lb. 
4. The neat weight being 97 C. 3 Q 2 Ib. tret 4 lb. 
per 104, and tare 16 Ib. per C. what is the tret, ſuttle, 
tare, and groſs? A/c The tret is 3 C. 3 Q. 18 lb. the 
ſuttle 101 C. 2 Q. 20 lb. the tare 16 C. 3 Q. 22 lb. and 
the grols 118 C. 2 Q. 14 lbb. 
5. The groſs weight being 44 C. 3 Q. 18 Ib. the 7 
rare on the whole 1 C. 1 Q. 2 lb. and the tret 4 lb. per | 
FT Yoke „ E 104, 


* 


2 — Jp A R 1 * R. 6 ran in. 


104, what is the neat weight, and what the price, at at 
'21. 16 8. per C. neat?- Anſ. The neat weight is 41 C. 
3 Q 24 Ib. and the price is 117 l. 10s. 
6. Six hoſheads contain in all 55 C. o Q. 26 lb. 
groſs; now tare being allowed at 30 lb. per hogſhead, 
tret at 4 lb. per 104, and cloff at 2 Ib. per 3 C. what 
will be the neat weight, and what the price thereof, at 
9 dl per Ib. neat? _ Os 51 C. 1 Q oF l 


* 5 * 285 


CHAP, Tv. 
B AR T E R 


Arter, or FLY is the a of one commo- 
dity for another ; in doing of which the price of 
one of the commodities, and an equivalent quantity of 
the other, muſt be found either by practice, or by the 
rule of three. | 
 _ Queſt 1. How many pounds of cotton, at 9 d. per 
1b. muſt be given in barter for 13 C. 3 Q 14 lb. 772 
per, at 21. 16 s. per CT 
Firſt, Find the price or value of the commodir WF whoſe 
| quantity is given, as PTL. : | 


"I C. = &. 7 
5 2 > bp 3 14 at 216 
„ 


| 16 8. 7 10 8 5 
n 3 
14 


N L. 38 "7 


** F 
5 1 


rn 


Secondly Find how much Hot Cart * 1 
38 J. Fe 5. will purchaſe, as under. AR 5 


© LE "OY t 
e news „ Oc ne 


by " 
= =" p 
” - 
- . 8 » 
> = 1 
5 : : : | 
8 
- x * : 7 * 
. - © | f , 
I ; - a ; 
c 2 - ES. * — 
* — f 
1 1 


mW” 


CC TS 
: 


8 28 e 
Af, 1036 u. 9 1 | 


If the above 
ration "I ſtan 


fr" 20 11 x20 9 Moe 
| e on 
1110 A | 
el Ts ee . 1 
eg N»oi 1 a 
1 . 8 ; 
„/ on i vt fe 


ri be wrought decimally, the erer 
as follows. 


bg Pres As, Mr, 2h 


* 


| 2250 % Tan; 
„„ Re oborh aft 


— 


- 2. A merchant receives 126 yards of deb in 
barter for 189 gallons brandy, at 6 s. 8 d. per n 
e enn | 


Bal" 4.4 "yds. IL. * „ 
159 at 68 11 126 N ISS 110 Ap 


1 


4 


E 2 


* * 


"Fare m. 


6. 2:4 "ne. 
if 1 LOSE 189. 55 
| 126)63.0(. 5 = 10 a 
| 292. mY 
> ne. 3. 4 Oy B has; A gets 20 c. of heels. a2 
21 8. 6 d. per C.; B gets eight pieces of cloth, at 3 l. 
14 8. per piece: . is the 5 and to whom 
due? 5 | 
is, Ws Y 4. 
B' 8 Pieces Cloth, at 3 1. 14 8. come to. ye > 
A's 20 C. cheele, at 21 8. 6d, amount 5 


— — : 


Balance due to B. 53 5 


"heck. 4. A and B barks ; ; * hath ginger worth 

I I. 17 8. 4 d. per C. ready money, but in barter he will 

have 2 l. 16's. per C.; B hath nutmegs worth L. 5 12s. 
per C. ready money: How muſt B rate his nutmegs in 

barter, to be on an equal footing with A. Say, - 


3 „ + HE PE 
If 1 17 4 2 16 2 5 12: 88 Af. 


= = — 
8 2 2 — 
= 2 2 7 — 
E = +5 K © 1 = 
a > 2 — — 
- L — — 
hn 9 — — 1 
* 


95 14 
{4h 
bY 
11 ö 
4/ +51 
{ut 
10 
444 


Tbe value or price of the goods received and deli. 
vered in barter being always equal, it is obvious, that 
tbe product of the quantities received and delivered, 
multiplied into their reſpective rates, will be equal. 
Hence ariſes a rule which may be uſed with advan- 

tage in working ſeveral queſtions; ; namely, Multiply the 
given quantity and rate of the one commodity, and the 
product divided by the rate of the other commodity 
quotes the quantity fought; 3 or divided * the Py 
es the b 

. How many £74 of "MY at 4s. per yard, 
ſhould 1 bave i in barter for 120 yards _ velvet, at 1 5 8. 
8 d? 5 * . s a 
Yards. Sixpences. —- Sixp- wel 
9x 31 5 =. 3730, and - ©)3720(46s Anſe. 


Queſt. 


16 , 
11 

nt A 

tg 

it I 

b+.4 


1. l 25 N 


Que ſt. 6. 111 receive 140 yards of broad cloth in 
barter, for 28 yards of velvet, at 16 8. 8 d. per OR” 
what was the broad cloth abe ar per 1 8 


— 


Tas. Groats. I 5 4 8 | 
28 x 50 = 1400, and 140)1400(10 groats, or 3 4 An. 


"Queſt: 7. How many hats at 7 8. napkins 7 at 4 . and) + 
caps at 1 8. Of each an equal . may I bave 10 . 
barter for 280 A oy W 7 er yard? 1 


e Pp 8 > „ 
280 x3= * and 7 * Pg + 1=112)849(70 of each 
- Queſt. 8. A bas 41 C. hops, at 30 85. per C. for which 
B gives him 20 l. in money, and the reſt in prunes, at 
5 d. per lb.: How many prunes did B give A e the 

20 l.? Anſ. 17 C. 3 Q. 4 lb. 
Queſt. 9. A has 608 yards bioad hes. at 148. Ip 
yard; for which B gives him 1251. 12s. and 85 C. 
2 Q. 24 lb. bees wax: How was tbe wax rated per C. 
* At 3 l. 108. per CC. 
Queſt. 10. A hath 120 yards druggets, worth 6s. * 
yard, but in barter he will have 8 s. per yard; B hath 
\ ſhalloon worth 45. per yard: How ought B to rate his 
alloon in barter? and how many yards ought he to 
give A for his druggets ? Auf. The ſhalloon is to be 
rated at 5 s. 4d. per yard; and 180 W to be 


| 


for the druggets. | 
EN 11. A hath 2 linen, at. 45. 64. per 
for which B gives bim hats, at 78. per piece, 
and Rockings, at 68. 6d. per pair: How many hats 
and pairs of ſtockings, of each an equal number, muſt 
B give A for his linen? _ 108 * and as mo 
Pairs of ſtockings, - 

- Queſt, 12. A has 100 pieces ſlk, worth al; per 
piece; 3. but barters them at 41. per piece, and takes their 
value from B in wool, at 71. 108. per C. which was 
only worth 61. per C.: How much wool muſt B give A 
for the ſilk? Whether was A or B the gainer? and 


_ much? 7 B gives A $35 C. N and A ans 
20 5 


CHAP. 


+ 
LP 5 6 "4 1 4 : - : > — 
4 2. = * 5 9 2 5 - * * — c : F F 3 : 3 2 ; © 4 
* 8 : * * E 4 * * ' 
7 25 : 8 4 
2 — "3 
%,, a ok 
_ = = - £3 #4 "A & * , N — o 5 
” - 'F e . 3 
7 - 
* — 
E 
* 4 % 
1 — , < . 4 8 
* . _ 
* & "oY 
L 1 4 F) PO 1 hy : 56 
4 * 2 . K * 4 
I . * " im * 70 B+. 1 2 
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1 1 to 1G 3 gain, are - likewiſe fol. 
ved by practice, or the rule of three, as in the 
following examples. | 
Queſt. + A merchant boughe 436 yards of broad 
_ cloth, at8s. 6d. per yard, which he fold at 105% 4d, 
per yard: How much he gain on the Whole? 
ad both the buying priee and ſelling price by prac- 
tice or VVVVGCC qrmpngmmere agen 


5 Ids; = #, p 5 ; 75 an 9 
3 He at 8 6 


130 16 


3 58 


F +4 


1 S > 


4 185 5 buying prie. 


PO % Rs. 
436- at 10.4 


2 
* 
* 
8 
1 


5 63. 130 16 © — £2. 
15 13.21 16 0: e 


33 


187 2 


N ct 
ot 225 8 4 ſelling price. 294; 
| 185 6 o buying price. 


39 19 4 gain. by 
57 Or, F Find the gain per yard, by ſubrraQing the buy- 


ing rate from the ſelling rate; and then find the gain 
on 436 yards, by practice or by' the rule of _— 102 


7 . * . ” 8 * 2 x * £4 o 
Ky 2% » 57 7 ; 77 * - 7 168 1 2 2 | 
þ "* _ * Ta 4 « N z "I 
| 1 "I | ; * 
1 7 95 # 1 % 
A 1 5 3 ” ? 


71 WEL at * * 15 To | 
1 10 T6 ange. : 5 145. 8 5 1 win - 75 
1 2. 173 
I. 290 19 4 . 
. 4. 4. Yar, 1 73 8 N * 5 2 Fo 
TIE „ | 


22 Ip 5 
+ 595.9 225 eee 
SS 12)9592 6. ; < = 
200785 an | 

| Gain L. 39 19 4 


5 20. L. EY Wm ; 


__ 2; A * * 124 «20% of bolland for | 
311.: How muſt he ſell it per yard to gain 101. 68. 8 d. 
on the whole? „ 
To the buying price add the intended gin, and then . 
6nd be rae per yard, by the nl of the, 


31 0 0 buying price, If 124 : 45 CI61:08 oy 
8. gain, | +. e 


41 6 8 fling price. 3 307 4.40 — 


nM. k. 1. „ i 
Or, decimally, If 124 4ẽU 1 is 3 - 5 


Queſt. 3. A grocer bought F C. 1 Q. 14 Ib. of cloves, 


at 28, 4d. per Ib. which he ſold for 32 l. 149 How 
Nr of Fol 0 


— 4 7 


Find 


" Find the 2 4 0 | price,  fubrraQt i it rom. the <lling 
e is the gain, biz. 8 J. 12 8. ot; 
Quell. 4. 3 parcel of goods was bought for 60 l. and 


fold? for 75 l.: What was gained per cent.]? that is, 
How many pounds, ſhillings, or pence, would have 
been gained in the ſale upon 100 J. 100 8s. or 100 d. 
0 out in _ ey ran au Me 25 per . | 5 
As 60 75 Ty 100 : 128. on, As Go : 15 5 100: 25 

Queſt. Fo If. A. balfpeony in the ſhilling be a mer- 
| anc profit, what does he gain per cent. ? * 4 I. 
"3% 4d. per 100]. FOE Per vans.” C 


*. 


Becauſe 1 per ſhil- Or, Becauſe 14. is Ls. 
ling is a you may and 24=4x6, you may 
work . : Work alſo thus. | 


ow ET leon. 
0 0 LORE 
3 _ 8 3 L. LY: 3 4 ber 1001. 
e 4: ET. 
I. 4 434 Ns DH 
{lags e hi og 15 L. 8 62 8 W 


or 8 per cent. And a penny halfpenny in the * 
is 121. 108. per 1001. or 124 per cent. 


e e. 6. Tf TY in the Killing be 1 dealer's profit, | 
"on does he gain per cent.? 10 L. 16:13: 4. oy 


1001, or 164 per cent. 
RT 2 d. is s. take © + of 100 ** as follows. | 


i Oleo 1 
I. 16 13. 4 * 


13 


— 


— 


7 wer it is obvious, that x Eng bart of 4 tilting 


te * or * is, the lame part of 100 will be the 
| gain 


— 


2 * ot 6 * 2 r 2 
S K ö 1 1 * I 

- a bs WS 

* * 


Loss and S — = 


wad or loſs, per rent. T hus, 3 d. of profit or loſ on 
the ſhilling 1 is 25 per cent.. And in like manner, from | 
the gain or loſs per cent. given, may the profit or loſs 
per ſhilling be found. —— 

And whatever part of a pound the given gain or loſs 
is, the like part of 100 will be the gain or loſs per 
cent.; which, therefore, may be 8 as directed a- 
bove. RN” N 

Queſt, 7. A chapman has goods to The value of 
L. 415 12 : 63; but coming to a bad market, was ob» 
liged to ſell them at 12 per cent. Jols : WW has, were they 
ſold for? Anſ. 365 l. 15 8. See the erk. 


6 83 1 2% SA 08 
100 | | | 
3 FE I 
12 a . 
8 „„ gp dhe hi 7 07 r thus: „ 21 N 7 OG? 
n . 4 ee 
If 100: 88 :: 415 12 6 if too 12 22 my 123 
16e 20” Eo ad Ek 
x > 47 SS] — — 11 Fe | #3 ” — 8 
Ps . 8 1 49. 57 10 
—— 12 1 Ker =» 
. | ES, „F 5 
99 o 21 70 
— | nb 18 Th — ; 
79800 I 
79800 * NCCCWwrtf, 
79 ON REY Ee: . A. 


Prime coſt 415 12 6 
Loſs — 49 5 6 


* —— ai 


. 12)87780.00 


Af L. 3 15 


Gueſt. 8. A merchant love! * to the value of 
4251. and offers to ſell them for 15 per cent. profit: 
* come they to? Anf O77 * 8. Say, 


— 


Tous 


"Fi 100 1755 x: 4% 


A . 2 


1 L140 206% 15 S225; 
„ 11: 10. ied 
 Daof* rt, 425 
L48875 
. 
17 — 
Anſ: 488 15 


Se * 4 
Z 1 
* 
W 4 * 
ny 


Queſt. 9. The prime coſt of a parcel of g oods ſent 
3 is L. 37 38:13; 8 fold at 75 per 


The 1 cut off is 156 kt. more. 


| cent. advance on the invoice, what that ada 
7:4 * An. L. 65: 9 214. Say, | 
” „ 1 4. 45 
1 106; 783 37 8 14 ones, 175 2137 8 15 
20 | . 0 
8 NPR, | 748 
= : I2 | IS: 
. 0977 1 8977 
35919 YO. RB | 
FFF 5 17955 | 
r 25137 | 
4036033. 50 1 . | 
r2)@p33 77 1 628426 
— ED 
Advance L. 28 1 4 2 | 15 „„ 3 f 
Prime coſt 37 8 11 Amount L. 65 9 24 , 
Amount 659 2X | . e - 


py; 066 GA „ 
# gef. 10. If 86 pieces of cloth coſt in all 229 l. 
how muſt they be ſold or FO RS ROSE 
IT . "Nw. 1 


"= 4, 
* 


+ "no a 
If 100 1 129 140 7. 


„ Ph. 1. 5 By Pe. E. ui; 
; And, if 86: 148 2 Wh 4 


weſt. 11. A grocer on he 4.C.'r Q pepper for 

1 2 nf. 1 243 2957 happeni 27 Bow be datnnified, he 

is willing to loſe 124 { per cent. . ow mult he {ell it per 
Ib. Anſe At 7 d. per lb. EI 

From 1001. ſubtract 121 108. and chere remains 

871, 9h Then , 6 12 bur „eig +2, 11 


5 3 1 1 1 8 P % 7- 1610 
If 100: 87 10 :: 15 7 4; 13 17 de lies" price 
1 8 ! n 


And, If 4 113 17 8 2127 Adern 5 


Queſſ. 12. If a merchant, in felfng goods at 8 d. 
per Ib. gain 12 per cent. u hat will he gain per cent. in 


ſelling the ſame goods at 9d. per Ib.? nf. 26 Os 
Ne 14 Þ B10, IF V: + 11 dr. 9: '126 212 21 2 | : 


ge Sold a W of e and 
gained at per cent. : What was the Met colt? A. 


2 7 
| * s 17 7 9 E. 
TE 10 ir 120 : 100 1 3% | 


- dow 14. ry plummer ſold 10 fodder of lead exch 
fodder - - containing '194 C. fer 204 l. 15 8. and gained 
124 per ow mueh did it coſt him in all ? an 

how much per . n * a and i8s 
gel 3 Ve} <1. | '2 298; ict Bf 41 f 
Ene 2 + x wool bus 01 =_”” 


an Sc BLA NAS 


| Queſki1 5. A merchunt ſells 8 tuns of wines for 
240 I and loſes 12 per per rent,: ut How much did. it coſt per 
tun ? and how does he fell it per gallon? ? Anſ. It coſt 
621. 10 8. per tun; and he ſells i it at 48. 4d. litt. per. 
"allo. 26k} 
©, Queſt. 16. If à merchant ſell cloth at 1 1 8. 6 d. per 
yard, and thereby gain 15 per cent. what would he gain 
per cent. by ſelling we lame cloth 11 128. 2” yarg? 
T% 20. per cent. e fl, 
weſt. 17. A — cel g corn at ; 8. Je, buſhel, | 
ained 10 ger cent.; but "the, 'market falling, he was 
ge to ſell the teſt! 'of "the ſame corn at 7 s. per 
butiel: = did ＋ jo or loſe per on. on this laft 
ſale? He oſt 33 (75 cen. 3 
| . 18 18, A draper bought 28 Neces of ſtuffs; at 
; Al. per piece, and ſells 10 21 them at 41. 6s. per piece, 
and 8 of them at 4 l. 8 8. per piece; At what rate muſt 
- he ſell the reſt, to gain 10 per cent. on the whole? 
. At 4 4 1, 108. per 1 FR 


0 


Vid . . F ” . ; 
ia et 1 AP. v OT: 
. cl 454 1 P. L + HM, ad 
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Fokers are agent3 em employed by merchants i in tranſ- 
acting mercantile affairs; ſuch as, buying, ſelling, 
negotiating; bills, Ge. kt bey. are e men that 


have been bred qerghangy, derbe unde and ex 
change, with _the proper ſeaſons of doing buſineſs. 


They muſt too be; memof character; and — decayed 
merchant is allowed to ,officiate as broker without a 
ſpecial licence. The payment or fee for their ſervice 
is called bratage being ia ſcanty. allowance of a few 
millings (per; (cent, 1 06:00:Ghe 10g l.; gar eeadily caſt 
up by pr actice, as ãn the following examples. 1 
i bes zl i MU E. „ A i wort 
Find the bitkehe at 1 per cent. by dividing "wy given 
fati-by — and then take akquor _ of the 1 Wust 
| 1. What 


per cent. il 7 


— 


= 6. Fob 


* * 


=. 9: 17 wn 


1 
* 


WOE = 
Anſ. 2 14 


What is the brokage 0 
as 1 ES | : 


* of 4 4391. 
n 1 5 


1 


1 * I 7 
fs 3 | ; | 1 C11 1 
; 5 . * 


501 8 wy 
. 


5 


7 


* *. 


3. What is the brokage 2481 163.014 %. 8. 9 od. per 
cent. 4 


1 or Aer 


* 


280 OAuth LY 2} + 


; 74 0. 111 2 2 clas? 8 


1 ; * 


— 


= WT; 4 * * 
- * — 


 NISOELLANIES. | 
203 * ehe 4 1 


MORE EXAMPLES - 
4. What is the brokage of L. 834 : :18 : 4, at 55, 

6 . per cent.? 1 4a 2256: 0 . 

F What is the brokage of L. 476: 12 9, at 6s, 

8 d. per cent. An. L. 11191 
6. rr e 1 194 


per cent. Anſ. L. 2 . 


7 ie 2 II. Bankruptcy. i : 

When a perſon in trade fails, ſtops payment, or turns 
inſolvent, he is called bankrupt ; and the computations | 
uſed in ſettling affairs among the creditors are ſuch As 
occur in the following queſtions. | 


1. A bankedpe's effetts amount to B11 L 10 8. and 
1 n 5 | 
\ ES A IF EE 9 PU 7 4 — — 
| | Sk . 
1 B 312 C 
„„ 
© Thats To D 106 12 6 1 
[PE J 
Fr 


In all 1082 o 0 


e e 0 A pound? andrhat 
malt cach creditor have? pay per 


LI 15 8, per Pound: 1 creditors get as fol- 


— 


2 en.. 


=y RISOFLUGNIER | * 
L. * ; 8 


* 5 * o Li 1 
>. 3 3 
Y 5 30 1 * 
mn ts n . > ts A 165 12 E ch Q * 8 4 
ee 
. 8 


40 D 79 19 #4 336 bt. : 
23 1 50 4 6 = 1 12 


F 93 9 4 
Proof 811 10 


un find th dividend for ens, 


* EK 1 
2 _ 2 811 0: 


5 mn 
1082) 1623001 92 Fo. Gp. 
7 1082 FE | 

"MC ST OE 

5 L r 

5 

11 Then find the mend to exc ei by pre, 

= as follow. 
| r ren 
; A 220 16 6, at 152. B 312, at 15s. 


10 2 011 83 8 Bug = + I 56 
S E 
1 165 12 44 1234 
Work i in like manner for esch of the other creditors 


_ ..Qr you may work by decimal practice, vir. turn the 
dividend for 1 1. into a decimal, multiply it through the 

nine digits; and you have a table conſtructed, from 

; which may be collected the dividend for each creditor, 


by moving the decimal w_ and taking 83055 "_ | 


as follows. 


y-; | 5 L. 


* 180 8LL A N LE 8. . 
„T1011 


- A 220 E 
200 OO OP” . >. £ 1.50 
10 = 1 0;zt. 2 - }4$13-90 
859 1 Sts 3-75 
6= 75 , 
6.00 


* GI $01 11 3.2 1. $1 An 
8 875 i # 355 2 a 


1˙ S Multiply 312 by . 
4 
75 
I 560 
2184 
| 0 


6 
. 
4 
| @ 
— 
* 


2. A breaks, and agrees with his cieditors at 17 8. 6 d. 
* Pe What wa" B es to whom * owes 


400 l.? 


* — * & 
7 = L 
— 2 


LLZALY 


5 0 
1 
355 4. 


wag A wad with bis e for 13 8. 5 d. bor 
pound. What r K pe . to whom, he owes 41 5. . 
98. 6d. ? e thy 


0 


7 


* 


MIS CELLANTE 8. | | 4 | 


5425 0 — — 3 5:44. te 


7 * - oY hay. », 
N EE ix 
. 5 1 oy: ; 8 * a #-&% e . ' A , "4 $35: 
EI 1 2 ä 19, a 18 y Cy Z 
| 4 F FX 4 1 * 7 . 9 


MORE EXAMPLES. 
4. A agrees with his creditors. at 5 8. 5 d. ger pound: 


L. 270 :16:8. 
. A bankrupt's effects afford 11 s. 74 d. 155 pound 8 
[What will B get, to whom there is 9 300 J.? "_ 
L.1 We. 3 | 
6. 75 bankevpe ſettles with his ereditorn at 68. 8 d. 
per pound, and clears with B, by paying him 317 l. 
6s. 8 d.: What was the original feht! ? Anſ. 952 l. 


way 
, 4 


III. Inſurance. Ley Sr 94 "3 0X 5 


Inſurance is a ſecurity given by the inſurers or under- 
vriters, to indemnify the inſured from ſuch, loſſes, as 
are mentioned in the policy of inſurance, in conſidera- 
tion of a ſum of money called premium; which varies 
according to the riſk, and is generally ſo much per cent. 
It is an uſual article in the policy, that in caſe of loſs, 
be inſurer is to be allowed a ſmall diſcount or abate- 
ment, commonly 2 per cent.; that is, he is to pay but 
8 |. for every 100 l. inſured; and whe 98 I. is called 
ſhort recovery. 
A merchant ſometimes inſures, not only the full ya- 
lue of his cargo, but even the premium and diſcount ; 
that, in caſe of loſs, he may be intitled to a ſum from 
the underwriters, or inſurance office, exattly equal, to 
the value of the ſaid” cargo; and this is called covering 
his outſet. 
In caſe of damage or loſs, an eſtimate thereof is made 
out, and the underwriters pay in proportion to their ſe- 
eral ſubſcriptions ; and this is called an average, - 


6 | Moſt 


40 


What will B get, to wham he was owing. 1505 1.2 4 8 


go —  MISCELLANIES: Fan n. 


Moſt of the computations relative to inſurance, fall 
under one or other of the caſes following. 9 


Caſe I. Given the rate per cent. to find the premalum, 

Work by practice or aliquot parts. 

Ex. What premium muſt be paid for inſuring 8 84 . 
at 74 per cent.“ — for inſuring 2860 |. at 135 per 


Fr. 2. 

286 

| 57-2 * 
28.6 
221 1 14-3 os "I; 


n 


133 38615386 245. 


Caſe 11. Given the diſcount per cent. to find the ſhort 


recovery. 
Work by aliquot parts, 
Ex. What is the ſhort recovery of L. 2000 inſured, 
when count! is WEEN at 2 per cent and at t 23 per 


8 880 5 =64 I af. 
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Caſe ui. Given the rate per cent, of ron and L 


s diſcount, to find what ſum muſt be inſur 
outſet in a ſingle voy 


Subtract the ſum oF the premium, 7" difcount "Tk 
100, and then fay, As the remainder to 109, ſo the 


outſet to the anſwer. 

Ex. I. If the premium be 10 per cent. and the dif. 
count 2 per cent. What ſum mul of 
> 5) 100 outlet ? | 
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to cover the . 


be inſured to cover 
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' 777FFFCFFCCCCCC 0 0009 wes vl 
5 10 premium. . „ 
2 diſcount. 12 . 
. iz fm. As 88: 100 :: 100 : 113 12 8 Arſe 
. Traps | 
. — 


sum inſured 113 12 8 5 
Deduct 2 per cent. 2 5 5 diſcount, 


W Inſurer pays 1 7 3 in caſe of loſs. - 
Deduct 10 per cent. 11 7 3 premium, 37 5 


Outſet covered 100 ip or made good. 


Ex. 2. If the premium be 134 per cent. and the AC: 
count 2 per cent. what ſum muſt be inſured in order to 
cover 800 l. nn 25 | 


137 0 
— RIDE ' A.. TE OO” 
154 151 ſum. As 4.8 : 100 21 800 : 946 14 10 Anſ. 


= Caſe IV. Given the rate per cent. of premium and 
Wdiſcount, to find the premium out and home, and what 
lum muſi be inſured to cover the inſet. 5 
= Fuſt, Find the premium on the voyage out, as taught 
above, andd for the voyage home work thus: From the 
Wort recovery deduct the premium; then ſay, As the 
Fremainder to the premium, fo the ſum of the outſet and 
premium of the voyage out, to the premium of the voy- 
gage home which, added to the premium of the voyage 
out, gives the total premium. Laſtly, Find what ſum 
WF inſured will cover the ** by caſe 3. 
Ex. If the premium be 10 per cent. and the Aout 
2 per cent. what premium muſt be paid for inſuring 
100 l. out and home? and what ſum — be inſured to 
cover the inlet! © 
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By caſe 3. ex. 1. the m_— of the voyage, out 


is L. 11: 7: 3. 
er 98 2 . Fo il. „ a 
. 98 | 11 7-3 premium on. 
| -— 100 © o 'outſer. 
: | 8 
As 88: 10 :: 111 7 3: 2 13 1 prem. bome. 
5 tee 7 3 prem. out. To 4 


27 8: 
+24 o 4 total prem. 


Laſty, by ak I find what ſum muſt be inſured to 
* 111: N 3, Ul. ſay, | 


P 
3 4 As 88 100 2 2 111 TY x . 
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1 . | 
6-4 88) 17736 5 90126 10 11 Anſe 


In former times the policies of inſurance were r 
4 conceived in fuch vague terms, that ſometimes it 
was no eaſy matter to ſettle an average when a loſs hap · 
pened. The affair was uſually brought before a court, 
critical queſtions were ſtarted, difficulties and clouds of t 
duſt were raiſed, that tended to inveigle the cauſe, and | 
render it a ſubje& of endleſs altercation : but the caſe is | 
otherwiſe now ; for ſcarce any misfortune can happen 
but what is expreſsly ſpecified in the policies uſed at pre- 
ſent. I ſhall conclude inſurance with one example of 
a general average on ſhip, goods, and freight, _ 
A ſhip, by ſtreſs of weather, loſt her maſts, was for. 
ced End and the — — at 2 5 
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B's ro Uo - _ 480 : 
Inſured by Meſ. Adair, oo 
A's own riſk, „ 


B's own riſk, = 40 ? | 
To: (© enable TINS „ 
Value of the goods, KA i bas 2561) Hemi! 


Value of the ſhip, <- 600 
Amount of freight, - - 200 


e 
Now, if 2 550 1 pays We then, a 


| J. N HEE L 1 4. | 
1680 pays , 42 23 8 10 
60 SD 2 EU Y = | 

40 pays - 8 11. 2 51 - 


600 the ſhip, pays 15 3 


200 freight, pays 2 15 94 


Proof 36 o IE 
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The Britiſh government, ever ſince the revolution in 
1688, have been in uſe to raiſe ſupplies, for carrying on 
war, or anſwering other exigencies of the ſtate, by bor- 
rowing money, and appropriating the public taxes for 
payment of the intereſt. 

Theſe national debts, eontracted by borrowing from 
the bank of England, from trading companies, and 
from private perſons, or by ſelling annuities, with the 
proviſions made by parliament for paying the intereſt 
due thereon, or for cancelling the debts, are commonly 
called the public funds or ſtocks ; and come under va- 
rious deſignations; ſuch as, Bank Stock,. India Stock, 
India Annuities, India Bonds, South-Sea Stock, South. 


Sea Aunuities, Three per cent. Reduced Annutties, 
Three per cent. Conſolidated Annuities, Three and a 


Me 


4 MISCELLAN 1E S. Part III. 
half per cent. Annaities, Four per cent. Annuities, 
Long Annuities, E xcheguer Bills, Navy and Vietualling 
Bills, &c. | 

When the parliament has voted the ſupplies, a ſub- 
ſcription is opened, and generally a few men of fortune 
| ſubſcribe for the whole; and as the ſubſcriptions are all 

transferrable, they afterwards fell off theſe ſtocks in 

ſmall ſhares, and at high rates, and the A ehr thence 

arxiſing are fo much clear gain. 
I. he annuities and growing intereſt. have hitherto been 
always punctually paid; and as the ſtocks now amount 
to many millions Sterling, not only monied corpora- 
tions and men of fortune in Britain, but many foreign- 
ers have come to be concerned in them. The Britiſh 
ſtocks are now become a conſiderable branch of com- 
merce, carried on in Exchange alley; and commiſſions 
are ſent up from all the parts of Europe to make . 
chaſes in them. 

Stocks are bought or fold at ſo much per cent. ; and 
the price, or ſum to be paid, may be caſt up by prac- 
ice, or decimally, as in the following examples. 


1. What muſt be paid for 4031. 18 s. bank annuities, 


at 94 per cent. 7 if 
i „ By practice. 


3 | 4. 45 ; 
403 18, at 94 per cent. 


20 = 2} 8 15 e 


5 4 20 3 105 
6 124 4 8 ſub. 


Ec an ras of 
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As CRY 2 94 * 0 493 9 ; 
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16156 
36381 


Anſe vob 


2. What hw will purchaſe — 10s. bank ſtock, : 
at 1314 Per cent. En 


By practice. 


| 3 
100 = | 875 lo at 1314 per cent. 
20 218 17 
5 4315 0 
4212 18.104 
1311 [1149 1 104 fe 


Decimally. _ 
L. 
As 100 131. 26: 22 875.5 


I 149. 00375. Anſe 


4 What dum will purchaſe 432 15 3. South. dea 
fock, at 1134 per cent. RY 


By 


100 = 15 «2 
; 10 s 43 5 0 
2 IT 2-3, 2 
— 4 0. 57 
+= 3 l * 0 34 5 
3123S [497 14 27 4% 


| Decimally. 2. | or AQ & 


As 100: 113.625 2: 432.75 
Mult. 57.234 inverted. x 


- 454509 21 2 2 1 
34087 : | : ! 

—_ 2922 

Fae, 1 16 22h: 


| — 
491.710 Anſ. 


If the dock be any juſt abbr of bundreds, multi 
ply the rate per cent. by the number of hundreds, and 
the product is the price, as in the following example. 
4. What muſt 1 pay. for 800 8 per cent. annui . 


ties, at 124g per cent. ? 


„ 
126 FF. 23 


999 0 0 5 44. 


v. "hs 45 way of # os the 2 of the Hor, * 
dred, or five ſcore. 
KU. * . 
If the rate, or price of 1, be ſhillings, multiply 


0 che rate by 5, and the * is the anſwer 1 in pounds, 
7 The 


. . 


ST 


2. What coſt 100 yards, at 


* 
Chap. 


The anſer, multiplied by '2, 3, 4, 6c: or by 1%, 


gives the pries of 200, 309, 490, Ge. or of 00. 

04 8 AK beg; 

- har a 19 e Wh ft - 
* 165, fer el ? _ 31 14. per lb. 

, 168. Ff . 4. SS 


4 ; 1 2 14 


ET 4 
"240 price of 300 ell E * 


. 37⁰ Anſe 


per di 5 14 4. What coſt too gallons, < 5 
35 8. Pe mw | at 21. 178. per gallon? 


IP We og : 1 5. 
— 2 Ly 7 
EE | 2 
1750 price of rooo yds. | | "ye 
L285 205 Au. 
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If the rate be pence, multiply the rate by 7 divide 
the product by ra, the Jer will be NG and * 
unit of the remainder 1 8. 8 d. | | 


2 EXAMPLES, 


1. What will 100 yards | 2.-What will bn cally... 


coſt, at 9 d. per yard? at 11 d. per ell? 
l OE 
\ Bis — 7 "BE: 5. + , 
- 15 Af“ 4 | "WINE: © 11 8 Anf. 
x 36 $220 =. 45 


* won 0 3164 4 1 Y 7 
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17 thi 115 bo ſhillings and pence, multiply 0 rate 
1 5; the product under ſhillipgs will be pounds, and 


every eee . 


EXAMPLES. | | 
= „ What will 100 ells coſt, | 2. What will 100 yards 


at 48. 5d. perell? - colt, at 7s. 6d, ue. yd? 
| 5 . + : 15 85 3: 5 . 7 
„ „„ Tp, 3 
5; eee eee e 
5 * 1 1 1 37 6 - 
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If the rate be fartbinge, multiply the rate by 5, and 
every unit of the product will de 5 d. 


EXAMPLES. 


. What will 100 apples 2. What will 100 oranges 
7 851 at 1 f. each? | coll, as 3 f. each? 


e e 


| 5 2 557 s. 4, L 2 . 2; Ab 4 
A. 5 * 25 2 „ 15 $275 =6 * Au. 


If the value of 100 be given, and the rate, or your 
1 of 1, ITY everſe as operation. 


\ 


"VI. An eaſy way if Giling the value of the lng. ik 
dred, 8 Rs | | 
MU E „ 7TS\<1 


Eſteem the pence in the rate ſo many pounds ; and 
for the farthings, take ſuch a part of a Ya as 


FR. 


they 


r n. bn 


they are penay, and the half of abi» er be. 
anſwer. 


1. What will 120 dle A 3. What will 120 gallons 
5 at 744. per ele colt, at 165 d. Ae 
* 4. | LEE © | L. 4. 1 . 
2)7 10 9 ͤ If +200 8 
1.3 15 Auſ. 5 1 '6 of 


coſt, at 133. per yard? has 31 d. per lb. ? 


„„ T „ 
2 1 2)207 10 
L. G 12 6 Anſs L. 103 15 Anſ. 


reverle the 3 


*  - 


E fſteem every penny in the rate 9s. 4 d.; ; ellen three 
farthings 78. ; eſteem a bs 45. 8 d.; and a far- 
thing : 9 4 "= 


g's What will 1 C. coſt, at 2. What will OF ak 4 has 


LN 


2. What will 120 yards | 4. What will 120 lb. * | 


If the price of 120 be given, 5 che rate be required 


VII. 4 fort: way of finding the cola 4. c. or 112 1 55 


n MISCELLANIES. 


VII. eee ee n 7 the gren 
. groſs Ds heh Jl | 


A U L E. 


| Mukiply the rate or price of 1 dozen, in pence, by | 
3s divide the product by 5+ and the quot will be the 
* Jer" in OR | 


EXAMPLES. 


1. wn will 1 grear groſs | 2. What il x great god 
60 at 7 d. per dozent | | coſt „ 


7 3 L | Y . 42 d. 
5) 22 ns er 
L.4 4 TT A 1 Ip25 4 Hf. 


In the ſame manner ma the value of the ſmall groſs 


be found from the price of 1 given. 
If the value of the groſs be given, and the rate be re- 


quired, reverſe the operation; that is, ee by 5, 


nd divide the product by 3 * the quot is the an · 
ſwer in * | 


; . price of goods * * by invert ung the que- 


- 3:28 many caſes, the valoe or price of — 175 may be 

found with great eaſe, by inverting the queſtion, vis. 
eſtcem the given nr to be the tate, and the rate to 
de the c. 
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1. What coſt 15 yards, at 3. ieee e 
74 per yard? I .at 11d. pey gallon? or 
= . fon, by | | e a, 
at 150. or 1.8. 3.d.; and. 3 
Shan nnn 7 9} >; 
WEE = Fog + : | 5 
„V 
„„ „ Wie colt 421 bog. ; 
| 89 Arſe. fo | 1 3 * 


bead ? or 28 hoglheadi 
. What coſt 53 ells, at hogl 
A ell? that is, 9 is 


ells at 53d. ? 
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CHAP. 1. 1 
OEXCHANGE 5 
Eke is the receiving or paying money in one 


—_ for the like ſum in another. 
e par in exchange is when the ſum received and 
paid away are of the fame intrinſic value, or contain an 
equal quantity of pure gold or ſilver. 

The courſe of exchange is the current price betwixt 
two places, which is always fluftuating and 7 
being ſometimes above and ſometimes below par, aca 
cording to the circumſtances of trade. : 

When the courſe of exchange riſes above par, the 
country where it riſes may conclude for certain, that 


the 


Fg R 1 5 
8 £ 
n 
62 


e balance of trade runs againſt them. The truth of 


any foreign place goods to the value of 100,000 l. at 


8 7 caſe bills on the ſaid foreign place will be ſcarce in Bri- 
2 and conſequently will riſe in value; and after the 


and riſes or falls according to the circumſtances of trade, 
yet the exchanges of London, Holland, Hamburgh, and 


- 2 Groats, or 16 nnings, 
6 Stivers, or 11 pence, 


20 Schillings, ; 
20 Stivers, or 40 pence, E {| r guilder or florin x 9.86 
6 Guilders, or florins, 10 11.18 


| | bank money is generally rated from 3 to 6 per cent. bet- 


C47; 1 1 NO E. pa 


this will areas, if we ſuppoſe Britain to import from 


r, and export only to the value of 80,000 l.; in this 


80,000 |. is paid, bills muſt be procured from other 
places at a high rate to yay the remainder, ſo that 
haps 120,000 l. may be paid for bills to diſcharge a } 


debt of 100,000 l. 
Though the courſe of exchange bein a perpetual flux, 


Venice, in a great meaſure Tegulate thoſe wal all other 
places in Europe. | 8 


I. Exchange with Holland. 


M O N E In 
Par in Sterling. „ 


3 


$ | ties: or 2 a | 7 82 oat or penny” © 0.4 
Ro © 1.09 


tx ſchilling | 
L 1 pound Flemiſh 


I un 
Cl 
O 
— 
— 
by 
wo 


i pound Flemiſh. 
24. Guilders, or florins, * rixdollar 

In Holland there are two ſorts of money, bank and 
current. The bank is reckoned good ſecurity; de- 
mands on the bank are readily anſwered; and hence | 


ter than the current. The difference between the bank 
and current money is called the agio. . 
Bills on Holland are always drawn in bank money; 
and if accounts be ſent over from Holland to Britain in 
current money, the Britiſh merchant pays theſe accounts 


bo 25 and in this caſe has the * of the agio. 


ROB. 


5 : ; 75 . : *, "4-3 A TD, 3 d | 
pap: vn. ERC 4A * G 
[4 « 4 a h * 


* R O B. . | 
1 . bank money to current money. 5 A 
x EE 


As 100 to 100-3 gin, ſo he given. Salden, 10 the 
aſwer. 


EXAM Pp 1 
Wbet will 2210 guilders in bank money amount to. 
in Holland currency, the agio being 64 per cent.? 


Saile. 
2 2210 


W TTT 


700 | = T1050 es e, . 5 : 
4420 ; 
17680 Guild. ft. pen. 
8460) 78232002270 1 4 cur. 


165 5 9 20 OY $4 | 


"22 toſoo( 
16 8 


3 2 

| | 56. 16 

ONE 72 32 

Ep | | 28 
Or. by pradtice, 


. 10 5 

44.2 == 2 per cent. 

22.1 = I per cent. 
2.7658 ; per cent. 


279.8625 Ta | 4 


ce WC + 3 3 —_ _—” "”"—_ 


l. the agio- only be re ured, make the t 
middle term, thus 4 | Hed? © | 5 * * 
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64 | EX ANCE: 10 


e uit. ff. pen. e 
As 10 5 15 . 4 Or, 


work oy n as above. 
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70 reduce current money to bank money. 


er + gs 19109. te buen gailders to the 
anſwer. ders to d 
EXAMPLE. 


What will 2279 guilders 1 ſtiver 4 2 s Hol. 
land currency, amount to * n en, 8. be · 


1 ing 3F per cent. ? 


Guild, Guild, Guild. 77, ag 
As 1038 : 100 2: 2279 1 4 
Eid bs 3 ; 


325 Boo 45580 : 
16500 2734990 

„FWG 
— — 


8 F 4; 95 
165 800 
8) 264%,,,ꝗ 9055 344% 


57 3035 | 3972930 Guild. 
} 11524310022 10 bank. 


10 1 Rotterdam, Middleburgh, Ge. books | 
and accounts are kept by ſome in guilders, ſtivers, and 


pennings, and by others in on ſchillings, and pence, 


miſh- - 
Britain gives 11, Sterling for an uncertain number of 


billings and pence Flemiſh. The par is 1 I. Sterling 
for 3659 8. nin; * 1 J. 16 8. 705 d. Fe- 


When 


K Mt a TO a Me — n 2 Ms aL cite , * * a 2 5 F 2 
EY N l , "7 & 4 K 3 * de gs — 1 N oy * 
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Wben the Flemiſh n. rate . riſes Sorel 1 Eisen gui ns 
and Holland loſes by the exchange, — *. con 7 
Sterling money is changed into Flemiſh, by, ſaying, 
As 1 1 Sterling to the given rate, 

So is the given Sterling to the Flemiſh ſought. | 
Or, the Flemiſh money may be caſt up by FOR 
Dutch money, whether pounds, ſchillings, pence Fle- 
miſh, or guilders, ſtivers, pennings, N be changed 
| into Sterling, by ſaying, „ 
4s the given rate to 1 J. Sterling. 
8⁰ the wr Dutch to the Scerling fought. 


SO. EXAMPLES. $ - 
1. A merchant in Britain draws on Ae for 
182 |. Sterling: How many pounds Flemiſh, and how 


many guilders will that amount wy exchange ; at 34 * 
$ d. per 2 Sterling ? 


ets 4 


55 „ rn | Decimally;.. 
L : 8 3 
. 


. 


Ift 34 8 2: 783; | Eſte * 782 | 
: 1 1 e 782 | | 
F 
782 8 1 0 | 27733 2 
832 _ 3 5 
3328 „ 200) 27 10. 

»V—ñẽ CT $7 


L 1355 9 4 Flem. 


„„ 
20 D 
L. 1355 94 Flem.. 


— 


rem „ Oo 


10 


Moll iply the Flemi@: ad and ſhillings by 1 and 
the product will be guilders and ſtivers; and if there be 
any pence, multiply them by 8 for pennings ; or, divide 
the Flemiſh pence by 40, and the quot will be guilders, 
and the half of the remainder, if there be any, will be 
ſtivers, e e or * pep 
pings, a> follows. watt 
| "WHY 1 
7355 94 Him. pence 
e 2722 7m. 
Guild $132, 16 ftiv.  Gnild. 8132 16 /tiv. 


2. Change 591 l. 5 s. Flemiſh into Sterling money, 
15 n at 37 8. 6 d. Flemiſn per . Stechag | | 


"pc 4 1 : L. 4. 


— 
2 
. 
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Anſ. 315 6 8 Ster. 
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' Decimal 1 


= - . * 2 | ES. bs 4 * » - N * N 5 5 
8 — * 4 ; 43 
! f y 46 : "2 i 
- * * 5 . g a 4 * = i 
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5 : 3 -# b as E. py 7 +4 
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- - 0 . ; * 7 Ks 
5 s Fl 


9 2 L Jn: 

If 1.8 1.875 : 1 28 591.28. 

92 375 9 
275 5) 2365 
, 015) 4/736156.2 
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3. N — 6 Qivers Into/Sterll moe 
ney, een ae 755 
FTF. Ster. 

TA "65 = d. Such Guild. flio. | 

1 34 5 1 77: 1693 6 


2 
1 80 


„ 2. 


a 3 
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2643 5 . 
200. - . 2 
17652 | | 9] 
"= a 
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I 2 Diecimally? 


EX 0 = 4 N . *. l 
34.416 . 
1 * 


8 3250 . hey 693.3 
N Ster af 


15 working a ids 108. Flemiſh/i is bs dead 
to 3 guilders, we might ſay, As 10 : 3 :: 34.416 to 
the guilders in the rate; but it is the ſame in _ 
ſhorter, to multiply by 3. | 
When the rate is 33 8. 4 d. Sterling money is eaſily 
canverted into guilders, or guilders into Sterling, the 
_—_ in this caſe being equal to 28. Sterling. 


4. A aac; in London remits to Rotterdam 10001. 
Sterling, exchange at 35 s. 4 d. and ſome time after- 
ward: draws for 10001. Sterling, exchange at 34 s: 3 d. 
How much Flemiſh money has he ſtill in the bank, and 
how much Sterling money ought he to have drawn for 
to bring home the hows remittance ? | 


„ Va w 
35 4 1000 = 10 * 10 x 10 
34 3 | | To „ 
ES ; 


4 Fl. i in ;hank 


To 


bung home che remittanec, , "Yi 2298 * 


by 2 LY 4. 2 1 NIE LL 4. wy ES 


Lo ag 4 | 
* ＋ 2 + - * * a, S : a * = 
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„ 
> . 
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4 424 
8 . - E * 

* - . 75 3 © + z My 5 . — 3 ! * : £3 5 

— 7 4 . # 7 2 
ge is 36 8. 8 d. what is ” 

| 3 f 9 8 10 

122 . 2 
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| 3 a 2 4 % > , 
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wy When the rate of e f 
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Fo 4 % ͤ ðᷣ ¼ Es ke + 050 Be 7 Oe gee” 
36 8 e 5 ie 
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nan 240 * - e 
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CCC af "0 12 
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131) (21 N. Sterk %% ðͤ 8 


what is the rate of eee 74 r har 
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1 — 4 40 ½ 2% FFF 


11 | 11 We | 


x3 69270 e ue i. f 
Ff. ͤ ; 
4 4. 45 | $2 # 


1 12)440(36 8 Flem. Af. 


7. When the current gu 
what is the value of the bank guilder, the agio being 4 


LY cent, ? | 


ent guilder is worth 22 d. Sterling, 


| nn” 


_— 


Wk * e » "> * 2 a 
* 


ke = 1 N 1E. 
. 3 5 ; A 3 x * 
. — A 1 + "4 i 5 
97 "HC I 1 45 * 2 4 Ag þ nat . 9 . Sia 1 * 8 D 
* N . 
wE . 


11 100 1 10 27 22 
| 22. 8 


ED 
ehesten 88 d. Sterling: h a © 
M O R E E XAML. E 8. A 


LO = ; draws on Holland for 1814 Sterling: 
How many guilders will that come to, exchange at 
348. 8 d. Flemiſh per l. 1 Anſ⸗ 26865 guild, 


12 ſtivers. 


9. What may I draw. for on London, if I pay in 
Amſterdam 3628 guilders, exchange at 35 8. "7&6 per 


1. Sterling! Anſe L.343:9:7. 
10. What Sterling money is equivalent to 687 guil. 
ders 5 ſtivers, exchange © at 3 3s — 4 d. 1 l. e 


An. L. 68 14 
FHoltand 9 wum other nations bb. 


viz. with 


5 N Flem. d. 
Leghorn, on n = 100 
* Florence, on thecrown;.— 1 135 

Spain, on the ducat, Naples, on the dueat, = 747 
Portugal on the cruſade, . Rome, on the crown, = 136 
Venice, on the ducat, 2 Milan, on the ducat; == 203 


Genoa, on the pezao, 6 944 
| Exchange betwixt Britain and Antwerp, as alſo the 
Auſtrian Netherlands, is negotiated the ſame way as 
with, Holland, only the par is ſomewhat — as 


Wer 1 . in article 3. 22 


FRY 


12 Phat 
16 Schilling-lubs 3 


2 Marks 
Marks 


64 Marks | 


— R * C H A * S2 
II. * Exchange with Hamburgh." 


M ON E I. TA 5 L A 


Pu in Sterling. 
I 1 
4 1 mark. 

< 1 dollar 

11 rixdollar 
15 ducat 


N 8 
* 


£ b 
w 
2 
” - 


U 


Books and accounts are 1 the 4 and by 
moſt people in the city, in marks, ſchilling-lubs, and 


phennings ; but ſome Keep them in pounds, ſchillings, | 


and groots 


Flemiſh. = We 


The agio at Hamburgh runs between 20 and 40 per 


cent. ' All 


Hamburgh exchanges with Britain by giving 


bills are paid in bank-money. 


certain number of ſchillings and groots 


pound Sterling, 


emiſh for che 


The groot or penny Flemiſh here, as 


alſo at Antwerp, is worth $# of a penny Sterling ; and 
ſo ſomething better than in Halland, where it is _ 


78 d. Sterling Ez 

Fa Flemiſh. he 
6 ennings 1 groot or penn 
6 Schilling:tubs 1 ſchilling 7 
a Schilling-lub + make 4 2 pence or groots 

* Mark PP be 2} 32 eee, or groots 
7 Marke N 3 pound N 

The par with Hamburgh, and alſo with | Antwerp, bs 


35 8. 63d. Flemith for 1 1. Sterling, 


EXAMPLES. 


1. How many marks muſt be received at Hamburgh 
for 3001, POW 3 at 35 8. 3 d. Flemiſh per l. 


a 


5 


Decimallj 7. 
Flem. s. Marks. Flem. . 
„F200 , gn Y 
1.5 3 35˙ 285 
„556566 Ee 


17625 
IT e 
—— 
eee ee. 
Marks in 11. Sterling 13.21875 


— ” 
— ** 


| Matks in 300]. Sterling 3963-02590 


va» 


— 
— 


* * 


. 


=" 


Ma EIS 
= . 


Schilling-lubs 10,000 


. * 1 N OTE N TY CON * 4 


o EXCHANGE „ R 
2. How much Sterling money wil a bill of 3 

marks 10 ſchilling- ubs amount to, * 356 7 

3d. Flemiſh per l. Sterling? | 25 


FI. 5. d. L St. Mis. 44. 
1 7 31 398 
| . 5 . 


— nd | „ꝶ„ĩß e — 


43 27930 20 d. 
bees EY 
1 | Decleally nh, e 
4: 35. 32 355 e ee 


4052.87 5750 1321875 
132 167 5039685. e 300 l. a 
* 2 656 5 


3. Hamburgh i is indebted. to Britain 2648 marks cur- 
rent money: For bow many marks way Britain draw 


on the _— the agio Ps 30 per cent. 
As 1 30 2 1 : 2648 

= 1% 19 Mis. gel. phen, 
©” * 13)26480(2036 14 9. Aus 


4. What is the Sterling value of a mark- lubs, when 
the exchange between Britain and Hamburgh i is 35 8. 


8d. Flemiſh per k Sterling ? | 


3 * - 
—_— 


If 40 2 32 2: 1730 


SS 3 0 0 
Der r — — ITED 


115... OL DEED em m 
| of 72 oY 


 Flem-s. 4. 12 . 4. R 
| Lb. * . : 


GARE + £4 * 


% 11192(7) 1 d. Ster. 4 
3 ; 1 | 0” | 3 
» N 2 8 J b 
Ov 


Becauſe 46 d. Flemiſh make a guilder of Holland, 


and 32d. Flemiſh make a mark of Hamburgh, you may 


reduce marks to guilders, by ſaying, As 40 to 32, fo 
the given marks to the guilders ſought. Or, from the 
given number of marks, ſubtract one fifth of itſelf, and 
the remainder i is the anſwer. 


7 "BEXAaNPLE 


How many guilders of Holland are equivalent to 
©1730 marks of a $ 
ek 5.007 0; 7 Or thus: 

1 To 1730 marks, 
* —— Guild. - 1 $300 — 


96920 1384 guilders, | 
Hamburgh exchanges with other countries as follows, 
viz. win 


Holland, on the 4 = 66 d Flemiſh, 
France, on the crown, = 515 d. Flemiſh. 
Spain, on the ducat, = 524 (chilling obs. 
Portugal, on the cruſade, = 48d. Flemiſh, 
Venice, on the ducat, = 89&d. e 
| Leghorn, on the piaſtre, = 96d. i. 


III. Bxchange with France. 
M ONEY-TABLE. 


pa 3 in Ster. s. d. 
1 8 1 90 
20 ſols 12 1 livie '= 0 92 
3 livres 1 crown = 2 5 4 


PEN ELITES WY 7 YVES.) 


cn YT ww * W 


hap. VII: EXCHANGE. 5 


At Paris, Rouen, Lyons, Ge. | books and accounts "; 
are kept in livres, ſols, and deniers; and the exchange 


- with Britain is on the crown, or ecu, of 3 livres, or 


60 ſols Tournois. Britain gives for the crown an un- 
certain number of pence, commonly between 30 and 
34, the par, as mentioned above, being A 5 E 


EXAMPLE s. 


1. What Sterling money muſt be paid in London to re- 
ceive in Paris 1978 crowns 25 * at 312d, 
ger crown? 


1 3 - "hh fot. 
. 3. 23 1998 5 
2333 
115755 
3 


— 


356115 
593525 
237410 


00 Len. 
9750539 3 
1 6 Def 11 
I 20052103 2173 13 
8 L. 260 7 13 115 Ane 


5 5 practice. 
Cr. fols. 
1978 25, at 3144. 


247 5 % 
2 J 


A= * -- 
hang 
O 
I 
—— 


. 
Ly 4 


= ren 
I you work deeimally, lay, - 


546 e 1 Ster. 15 12 
As 1: nom For 1978.41 8: 62 567427087 | 


2. How _ French livres will L. 121 218 6 Ster 
ung amount to, Pin at 32F d. per crown ? 


d. Liv. * 2 * | 
If 325 3::121 18 6 
8 = 


= r 


22 : Ib —_— _—_ F— * —= - —_—_— 
2 Y 2 : =_ on . 
FR n mn R 1 3 9 * G * "Wn — 
e JG dc. by 1 5 a 3 
> wu A rr * V 
* — * x 2 — . — _= 
— — — . —— 5 * 5 


$8524. Liv. fols = 
263)702288(2670 5 11 Anf. 
Rem. (78)-=z 5 ſols 11 deniers. 


4. What muſt I pay in Britain to receive in France 
2965 livres, 1 at 31 d. Sterling per croun? 


8 
Liv. d. Liv. L. x. d. Or thus: 
331 :: 3956: 170 6 64 | 3)3956' . —-: 
| 8)1318 13 4 


300164 16 8 at 30 d. 
1 9 104 at 1d, 


N L. 170 6 63 Anſ. 


4 banker in London, with a view td make ſome 
nile gain, remits to France 6000 crowns, at a time 
when the rate of exchange was low, viz. at 30 d. Ster- 

- ling per crown; and when the exchange roſe to 314 d. 
be drew for the ſame number of crowns 7 What did he 
4 gain, and how Wen Fer cenk. 2 of 


. 


* 
Fan , WW 


Gap. VI. EXCHANGE. 


F * 
1 ae 5. 5 1 : F * * 9 5 * 
* ON: N i #* ix JI 74 a5 4a He 5 


86000 
20) 2755 k. A ee 
37 10, at 14, equal to the gain- 


787 eee DIM 4s Wh it 


Then lay, Ye” 
8 5 1.1 % % ( 
oe 
30) 50.0(5 per cent. Anfe 
MORE EXAMPLES. 


5. What is the value of 930 crowns 26 fols 3 de- 
piers, at 325fj d. per crown? Anf. 126 l. 9 s. 73d, 
6. How many French crowns (hall 1 have for 102 l. 
13s, 114 d. at 3139. fer coal _ 785 crowns 
34 lols. 


France 8 wich other — alſo on the 
crown, the par being as follows, viz. 


1 French crown.in ioo French crowns in 
Spain == 1848 mervadies. Naples = 724 ducats. 
Portuga = 4314 reess Florence = 45 Crowns. 1 
Mian = 62 ſoldi. Denmark = „ I 
Saudinia = 924 ſoldi. [Sweden = 78 rixdollars, = 


Iv. Exchange with Portugal. 


MONEY- TABLE. a] 


Par in Ster. s. 4. £ e 
| = i ree S oO O 0.29 
1225 11 crofade 2 3 . 
10oo tees 1 millree = 5 . 


I Liſbon, Oporto, &c. este ad accounts are re ge- 
- nerally kept in rees and milltees; and the milliees are 
diſlinguiſt ed from the rees, by a mark ſet between them 


thus, 485 x 372; that is, 485 millrees and 372 rees. | 
OW Th 


" — 2 —_ 
* 


28 EXCHANGE 11 rt II. 


Britain, as _— as other nations, exchanges with Por. 
 tugal on the millree, the par, as in the. table, being 
674 d. Sterling. The courſe with Britain r runs from 

630. to 68 d. Sterling per millree. 


EXAMPLES. 


r. How much Sterling money will | oor” - bill of 
827 * 160 rees, TORE at 038 d. ua 5 


har Ss, ; 
Kees. 1 d. ? e, 5 
N. 1000 : 632 :: 827.166 
550 50 579012 555 5 
443750 des 
8000)979370:120 (06 19769 1 
ISA 52421 — 5d. 
| 1.277 8 54 0. 
By practice. 
380 ">. Rees: 
. , . 827.160, at 634 4, 
4 045 60 =- Z-] 206.790 : 
3 = up 1 ©3306 
2 ="Px | 361625 
„ A 
Eo | 28 4219375 


k The rees 'belag thouſandth parts of the millrees, : are az- 
nexed to the integer, and _ ons aoon Emerg Oy 
as in decimals. as 


,_ | "345 ow: many rees of portugal will Look Sterling a· 
1 a -e. e + wet. e ates: wang H 


d. 


- 2 e 1 25 > 6 ö ih 
* , * ö * * * * p 1 * 92 3 n 1 3 1 ft 7 iu i} 3 * a: 7 * . ＋ 7 * 4 * - ; 
N ; On 5 , hs 25 


N 
— 8 4 


— . N x 5 F 


ENT HAN MR - 


e : 
* 
3s: mw Ne: e ett: n oats dare! [ore 
If 64g 2 1000 ons 500 2 ee 2 K 24-49 


. CES» 


. 517 Be sacdl ves 86 . i 


EE EXAMPLES. 25 


| How much Sterling money will pay a bil | of We: 
a — at 644 d. ar millree ? 8. Aus. 48 . ; 
12 s. 104d. 3 
4. If 1 pay in Landon 933 1. 18 5. 84. how man 7 
rees ſhall I receive at Liſbon, exchange at 5 . 4 d. per | 
millree? Anſ. 3502.250 rees. 


Portugal Mnchanges with other Places as s follows, viz. 
with B pe bt tf $7123. TOY 

Sat 6 . 
. on the wa Ps = 637 

Venice, on the ducat = 744 

Genoa, on the pezzo = 800 

Naples, on the ducat ="597 

© Sardinia, on the dollar = 637 


Palermo, on the crown = 889 


"IV. Exchange with Spain.” 


MONEY-TABLE. 


Par in Ster. s. d. 
34 mervadies ! 1 tial = G 
8 rials F make J 1 piaſtre= 3 75 
375 mervadies J. (1 ducat = 4 114 


In Madrid, Bilboa, Cadiz, Malaga, Seville, and moſt 
of the principal places, books and accounts are kept in - 
piaſtres, called alſo dollars, rials, and mervadies; and 
they exchange with Britain generally on the piaſtre, and : 
ſometimes . 


[ SY . n 9 > Ha * 8 D i "_ * D 
: : 3 b SIN I N _— * * , 6 
> Wu ä * . 9 5 5 N LS eg 15 6 - 6 SY 
7 & . * Sie + * 
; . - 2 
+ 


K * H 4 N G E. a n 1 | 


— on the dibde; * "The cout raw from 354 
to 45 d. Sterling for a piaſtre 


3 | EXAMPLES. 


1. London i imports from Cadiz, goods to the value of 
2163 piaſtres and 4 rials : .How much Sterling will this 
amount to, 1 at 384d. Sterling per 2 

| _ Paſt. Rial. 


5 Py | 2163 4. at 384d. ” 
LPS 3 Wt 2  Rials 1 
CCC Fe TIE 
. » 1 EN os e e 2 * 
1 5 E 17 1 - 
Ka 18 845 A. 2 oa 7 


4. 2. London remits to Cadiz 345 L185. 6% a "Hh 
4 much Spaniſh money will this amount 1 exchange at 


3383 d. Sterling per piaſtre ? 


. d. Piaſt. I. . 4. | = 
5 11354 1: 345 18 87 2 
6 - 1307 1 614)s 126 6105 a 
7 1 2 6918 1228 
— 12 5 * * 
5 83024 EE” 614. 
gs - 3898 
4898149 3584 
CCC 
3328389 1842 
| 397 . 
F 9 ' N 2 
614024880 rials 
4” 3 95 2456 SR, 
rome 1 7” " WOEK 


A ä * * ö * — "Ys Nam a Nerf 1 * he, 4 "7 ſe 2 3 * £45 "oF N — 
F 2 FR . - 4 $15: 4 ar” 
« r a 15 # - 
< o_ 
„ £8 e 
4 * + ; 


þ 1036108 10 tm! 2 Win MP IL. E. 8. 1 24 138 
| 3. pain remits t 14 Britain : 1768 dollars, or piaſttes; 
„ rials, at 405 74. Sterling per piaſtre: How much Sters 
ling will this amount to? + Hu: L. 301 5 27. 

4. If I pay in Brithin 2160 F 16:10, how much 
Spaniſh money Ay I draw for, exchange 1 ar e. 
Sterling per pial re? 4 : ? 


. 578 788 11 

The ſilver Aeg in Spain is of two Cont viz. old 
and new plate; the old plate is 25 per cent. better than 
the new; and ſo the piaſtre of exchange: conſiſts of 8 

rials old plate, or of 10 rials new Hate. 15 
The copper money in Spain is called velhn:; "i 
though the piaſtre vellon be of the ſame value with the 
iaſtre of exchange old plate, yet the rial vellon js 
ttle more than half a rial old plate; for 32 rials 
vellon are equal in value to 17 rials old. plate, or 100 


rials vellon are equgl to 5 3F 1 rials old plate. 


N exchanges with other” places as follows, vie. 
wi 


16th 1 


3 2 
74 ; 
4 


3 - 1 4 
Venice, on the ducat, = 318 
SGenoa, on the-pezzo, = 3415 
Rome, on the crown, = 464 
Florence, on the crown, = 409 
Naples, on the ducat, = 255. 
Milan, on the ducat, = 348 
Bologna, on the dollar, 3228 
Mell a, on the crown, =' 380 oy 


VI. Exchange with faulen. 
M O N E * * A. B L. E 


5 Soldi : 20s 
24. Gros 5 make 6 1 ducat = el 4 Seng, 


The money af Venice i is of throe ſor ts, viz, two of 
_ N and the picoli money, One of the barks 


deals in biin&o money, . vin in . current, 
The bank money is 20 per cent. better than the banc 
current, and the banco current 30 per cext. Better than 
the picoli money. Exchanges are always oriated by 
E banco, the par being 45. 24 4 Sterling, as 
10 . 

Though the ducat be commonly dd tt 24 gros, 
yet bankers and negotiators, for facility of compurs- 
tion, uſually divide it 38 ee ae es their books 
and accounts according] 1 Me to wt 


__ vids 7: 


12 Heniers or *. cake 1 I 12 or in 
20 Sols d'or 1 ducat = 594 d. a. reeling, 


"hs a of exchange is from 4 5 4. to ** d. Frets 
Tng 2s per © 


EXAMPLES 


1. How much Sterling money is equal | to 1459 db: 
cats 18 ſols 1 denier, bank money of Venice, exchange 
at 524 d. 1 per ducat? 


Mer. d. * l. den. + 


I i: : $24 22 1459 18 5 2 rate. 


12777010, 6d. 


ais. Eo 
L. 5 20 I 7 6 Sterling, Auf. 


— G „ 8 83 


Chap. M. 


W many, dpcats Venice are. equal. ta — 
46090 Nerföd RF RNS TS e 
„ Phe: —_ . _ 


— — n-ognefr> bas felae 
8 563g. Ane 2 gl I non dn 2: 


1795) 347062. Nege . 
— 


8 7 ; f 
; or” : 2 ; 4p V 
OS „ —— 4 4 * 

ALY te n 17 7< 151 9 . 77 : F . 

„ wt 8 F „ 4 N * 4 * 4 * 
ol 366 | 7 3 ; | ; 
- yy. ; ; ; A ALS; 1 ? "SI SES *.; - ' 
1 i 3 5" is is” 4 + : 1 L 4 * of 8 5 7 1 3 4 1 2 % Tu. * at 4 


9 
—_ 4+ 7 13531 
* f 3 4 * ** 31 


. 1576 ol 1 
1 2 0 
. LY | 1% — 
1482 Gr eee 
nn e 4 
1975 
"TI 1 | | 
IWF: e 


Bank mone ey is ; reduced to N money, by allow- 
ing for the agio, as was done in exchange with Holland; 8 
viz: ſay, As 100 to 120, or as 10 to 12, or as 5 to 
6, ſo the [an ank money to the cyrrent ſought. And 
current money js reduced to bank money by reyerſing - 
the operation. (nd in like manner may picoli money 
be reduced x to > current, or to bank money, and the Dy | 
chaſes Vo: LE 990 


100 ducats backs of Venice 


In — pezzos E Lucca 77 crowns 
In Rome Ea crowns | In Franefort = 1 393; florins 785 


| "vg. Exchange with Genoa. 
N ON E 1. TA L E. 


„ i ſfoldi” 2. &+-— + A 
20 Soldi — 1 pezzo 4 6 Sterling. 5 
; „ Books — 


34 2 * & Ne xi Pare III. 


Bochs ald zeccünte al kebt in perz 
ſoldi, and dehari; bot e Sap them in lires, bold 
and denari; and 12 ſuch denari make 1 ſoldi, and 20 


j ſoldi make 1 lire. ne bc 
The , pezzo of exchange 1 qual' to 5 lites ; ood, 
- conſequently, exchange money: is'5# times better than 
the lire money The epurſe of exchange runs Ron 
47 d. to $8 d. Seevling Fer dias 1 | 
E X AMP L. E. 
iio v much Sterling money is e jodlent to > 3390 pez - 
208 16 1 201 of 3 eee $14 d. Sterling per 
_— | 3271 
Sell. | d. Pes H. 
n 
1 | ener = _ ; — cn. - 
_ 67860. - 
1 415 b 15] 
a a | — ws . 
339080 255 
5 67816 0 1 
1 We) 271 FX © agu I 21 non: 2 
. e £. 3 * t 6; EW. 1 L. 4. 4 80 
„ eke . 18. 4 L 
; | if Sterling money, Fees of * t may be 145 2 
" changed into pezzos of Genoa, by, reerſing, the 
16 4 operation. $42 T£ 244112 at 5 YE 27 28 
|; Exchange money is „ to lire money, wy ing 
1 l by 54. ene 21h 0 
| . ap 1 
| [ 3390 nn Wed * e Tl 3390.8 he ; FS - 
#3 . 5, 
1 | 2 "6; 1 "465 4 — | re 
[ © 16954 © ”" „5 8 
[4 = nos PIf a T7 X 39386 
il: . „ 
Lires 19497 2 Lies 19497100 
_—_— . - 8 20, And 


vi EN CHAN 6 
And lire lane i redueed to'exchange money by | 
— LY K FE) 74 15 uh WEN IS HIINEV Of 
eas tho [kt ts, 4 ponds Bens 
= Sold of Genes: IP 
i'd I 13 4 © 3 * Waal 1 
5 FAA r crown = = $0. - ret, 
In Naples, 1 ducat 7 n 


In Le mn {\ 1 20 # - * 1 - *; i 2 n Rs 

n In Si 1 21 In 22 BS 77 127 a 4 5 
er ** Is Lt «iv. BALLET 2 "IEP - 1 . 2% oe Be FW Ge at 77 
tj; 20 12 dei :þ f 


1 85 Bc 1 with Leghorn. 
"Monty: TA BE * 21 


"ml Denar x fold . 4 "TT 
20 fas fee Safire FT 4 6 aun, 


Books add accounts are ken t in .piaſtry ai and 
= 3 The piaſtre here conſlts of F aſs, fa the lire 
contains 20 ſoldi, and the ſoldi 12 denati, and conſe- 
quently exchange money is 6 times hetter than lire mo - 
ney. The courſe of ex- hange is from 47 d. to 58 d. 
antes peq plies =— = oct. 2 gc 


= 


Ex AL. S847 


mY is the. Sterling value of 731. ates, a5 & 
CAC ? 12 = * — 184496 21 


1 8 „ 22 Peres, at 564.4 4. 8 
4 of 8 14% 4 ae x 
3 5 6 — 18 0 5 48 2185 * 72 


ee 
. 109 0 Tok Auf. 
Sterling money. is reduced to money of Leghorn, b 
reverſing the. former operation ; and- yo money i is 


reduced to lire money by multiplying by 6, and lire mo- 
Bs to Gets rig "7 by Ong a dh 6. i 


4 


* 


"* 


1 


% 
: 
A ; 
* 4 In ; 
3 p 
= 


3 EXCHANGE: l 
ta piaſttes of Leghorn are 
In Niples = = 134 ducats. | In Geneva = 185 crowns.” 

7 ee 1 Dn. 

10 85 y, 1 crown = 1333 
I ͤ Jar la, 1 dollar = 95 
The above are the chief pla | ww in in a wi which 


Britain exchanges , dire eftly ;,, e with other 
es are generally made by 'bitls on amburgh, Hol- 
d, or Venice. I ſhall . 4 however ſubjoin the par 
of exchange berwixt Britain and * moſt of the other pla · 


ces in 2 ich ne Jane n in. 


tercourſe. 
ad: . ; | Par in Sterling, 272 Fl £1 
| 1 n nn 6 
- Naples, . 1 . ducat = 3 4 | 
:\ Florence, 1 cron 2 3 
Men, + dnest = —_ 
- Bologna, 1 | dollar = 43 
| hs _ os Sw, M69, AF. 2. amr. 
- -— ©? Vienna,” © 1 © rixdollar- _ 7 6 an . 
£ . Auſburg b, I en ils - 
5 e =, Oo. 
; . $2 2 = - " 
h A F. £-+ % 1 10 ridollar — 3 3 21 700 
ke ; | _ 4 0 Le 8s 
. . 
. Enden, 1 = 5 6 
4 Bolſenna, 1 dds =. 3 3 
| Dantzic, 134 flories | =1p0 
Stockholm, 343 dollars -£ o 
Ruſſia, 1 rubble '= 47 
8 


Turkey, 2 IE 


5 Dreſden, — b, Brunfwic, Co- 
gn, — Straſburgh, Cracow, Denmark; Norway, 
Riga, Revel, Narva, exchange with Britain, when di- 

rect exchange is made, upon the rixcollar, the par be- 


48. 6 d. Sterling. 5 
* | IX. Ex. 


R 
IX. Exchange with America and the Weſt Tadles. | 


. Io North America and the Weſt Indies, accounts, as 
| in Britain, are kept in pounds, thillings, and pence. 
In Noith America they have few coins circulati 5 
mong them, and on that aceount have been oblige 
ſubllitute a paper · currenry for a medium of their — W | 
merce ; which having ho intrinſic value, is ſubjected to 
many diſadvanta es, * generally ſuffers a great diſ- 
count. In the Weſt Iadies coins are more frequent, 
owing to their commercial interecurſe with the Spaniſh 
ſettlements, 
Exchange betwixt Britain and America, or the Weſt 
Indies, may be computed as in the following exam- 


_ 9 85 
. The neat proceeds of a.cargo from Britain to Bo- 
| on amount to 15 5 1. 17 8. 6 d. currency: How much 
is that 1 in . money, 2 at 80 per cent.? 


a ERA 


JC ³ . = 48 


I 100 ũE K ͥ 4 
1 os 8 4. 
9 5 : 845 - 6 

& 8 

9) 422g '7 6 


I. 460 TT hw af 


vs as „b Britain a bill of 469 l. 18 8. 74d. | 
„ How much . for the bil at 
Boſtod, enchange at 80 per cent, ? 
11 100 : 180 ue 40 s. d. 
„ 
| x 9 


- 554229 7 6 
845 17 6 currency. Au. 


3. Philadelphia is indebted to Britain in 985 l. 12 8. 
3 d. currency: How much Sterling will that amount to, 
exchange at 75 BY cent. ? 


ae EL. a 


: Þ 7 3 
een NT 
4. i 


«EF < * 
3 


721 Al. 


3822. rl te aer 
i 4 7 dating, ay. 


4. Philadelphia "fates a bill on Wien for 563 I. 48. 
47 4 Sterling Wbat is the value of che bil! in Fa, 
exchange at 7 5 cent. ? 


. 


17 6. 4. 
Ne Yr 4 7 


7 S Y 4 ; 22 
— m— 


42 . 
9580 5 12 3 J currency, ax 


By practice bos: ; 


7 4. 65 
190= 1563 4 
$0 =4Þ% 281 12 
82 440 16 


F — 


3 1585 12 3 currency. 


. 4 parcel of | gbods from Britain, amounting, by 
Aches! to 3231. 5s. Sterling, are ſold by a factor in 
Virginia for L. 409: 2: 6 currency : © What Sterling 
ought the factor to remit, deducing 5 per cent. for com- 
miſſion? and how much does the employer gain per 
cent, when exchange is at 30 per cent. ? 


„ far * * „ 


'Y 
7 


. ot * - — A * 5 < 


Chap, VIT. mxenancE 1 


Exch. com. 5 


If 130 +5 = 135 : 100 4 ; Re Rs 1 5 | 
EEE FOR 1 20:28 469. mas . | 


„„ 500 V 
a 9)3127: 5. 


347˙5 Stet: to be remitted.” 
323-25 value conſi ned. 


24.25 . 


If s : 24-25 5 nw 
100 * . 


323-25)2423,00(7: 5 or 74 per cent. 
| 6 | 


— 


6. * much curreney in Virginie will purchaſe a 
bill of 345 1. 43 8. 4 d. Sterling, when exchange is 331 


per cent. a „„ 
If 100: : 1335 | KY: 1 By bare 
1 5 —— | | ily 3 4. d. 
300 400 : [345 13 4. 
„„ 1 115 4 * 
3 4 :: 345 13 : | 13343 "ws 1 — 
95382 EY EL — 


Anſ. currency 460 17 97 


7. If an ounce of gold worth 4 1 Sterling be — in 
Carolina at ꝙ l. 15 8. 7 d. currency, how much currency 
* 100 l. Sterling purchaſe ? ? 


91 1. 


- — - ab Seat _ — 
r 
* . Ei 5 — 


" -- EXCH. 4 M G K. 


* 
> 


| FE, currency. L. 125 
ache ee 


5 2 T 


117 * 
1 FS 
9157. 


L244 9 7 currency. Arſe. 


8. How much Sterling money will 1780 l. Jamaica 


currency amount to, Cy at 40 per cent.? 


If 140 100 
"14 -: 10% >» bot 
OT S : ITY. 
5 3 
7) 8900 4. d. 


1271 8 64 Ster. „ 


Bills of exchange from iideries, the rate being high, 


is an expenſive way of remitting money to Britain; and 


therefore merchants in Britain generally chuſe to have 


the debts due to them remitted home in ſugar, rum, or 


— 


other e 


Ie 8 with W 


At Dublin, and all over Ireland, books n en 
are kept in pounds, ſhillings, and pence, as in Britain; 
and they exchange on the 100 l. Sterling. 

The par of one ſhilling Sterling is one ſhilling and 


one penny Iriſh; and lo the par of 100 l. Sterling is 


108 J. 6 5. 8 d. Iciſh. The courſe of exchange runs 


Foes 6 to 1 5 per cent. 


E X A M P IL E s. 


43 London remits to Dublin 586 J. 10 . Sterling: 
How much Iriſh money * that amount to, * 
| 1 9z per cent. ? 


* 


i 5 $ . K % f 4 
4 
— 1 < 


e g 


an n. * x C H A N GE. 5 | 91 9 


. : T-S 6-2 | 
. : : 109h, : : 6's . 
es jr 4, Ou 90 | 
"Boo x 2 777 A : 
| © 41055 %%% TEL 
| 46920 1 RE | 
soo) e e 1 
5 953 2, 2-16 | 5 
. I. 19 8. Iriſh, 1 
e practice: "Hh ; 
„ p. cent. E 4D 
10 = 75 E 
2 1+ 22299 ſub. 
8= þ| 46.92 
1 35865 
# = + 2.9325 _ 
: 5 = 4 733125 
95  *56.450625 add. 
| 642 950625 


2. How oY Sterling will Gas L Iriſh amount o. 6 
exchange at os per cent. ? | | 
If 1 : 100 : 625 . ah 
5475 A Lg Hs 
883 ' 800 8630565585066 5 oF Ster. Anſe 


3. Britain remitted to Ireland 10000 |, Sterling adi 
exchange was at 12 per cent. but, exchange falling to 
8 per cent. Britain draws back the whole remittance : _ 
How much Sterling was drawn back, and how much 
did Britain gain: ? 7 


M2 . 


„% EXCHANGE, nm 
As 108 2 112 :: 10000 | 
100%/ „ „ 


00) | 1120000(10370 7 4 Ser Grown back, 
| Jenn © +5" 


1 A 379 7 44 3 
| Which i is . than 34 per cent. 


> 4 When E us up at 12 per cent. Dublin 
drew on London for 10000 l. Sterling and when ex- 
- * change fell to 8 per cent. Dublin remitted 10000 I. Ster- 
ling to London : How much N money did Dublin 


gain? | 
„ ö f 
FIT 7-7 —- 
% „ 
ö If 10 4 :: 10000 
| 1000089 ; 


100) 40000(400 L Iriſh „ 
XI. Exchange betwixt London and ales places i in 


Britain. 
The ſeveral towns in b exchange with 'London 
for a mall premium in favour of London; ſuch as; 1, 


12, &c. per cent. The premium owes or leis ac- 
Fording to the demand for bills, 


EXAMPLE. 


Fdjoburgh draws on London for 860 1. exchange at 


14 per cent..: How much money a muſt be Paid at Ein- 
burgh for the bill? WEE: 


2 kt ; * * nos . * » — — 
” 9 - n * 7 1 * b * > 1 
- : ne” 52 e 2 — ban A 

= * 


2 Too N 8 | oo 9 . TY : by _ 3 | 
25 E 11 16 Ae „„ RY | 
1871 16 6 paid for the bill, : 


To „ paying the premium, it is an aul g 
to take the bill payable at London a certain mu oy of 
days after date; and in this way of an 73 EY 
equivalent to 1 per cent. E 
| XII. een of Cakes 5 
The courſe of exchange berwixt nation we dation 
naturally riſes or falls according as the circumſtances 
and balance of trade happen to vary. Now to draw up- 
on, and remit to foreign places, in this fluctuating ſtate 
of exchange, in the way that will turn out moſt profit - 
able, is the deſign of ar bitration. Which is . ſimple 
or compound. 0 


* 


4 Simple a . 8 


In ſimple arbitration the rates or prices of exchange 
from. one place to other two are given; whereby. is 
found the: cori eſpondent price between the ſaid two pla- 
ces, called the arbitrattd p- ice, or par of arbitration + 
and hence is derived a method of e and e 
to the belt advantage. 85 


EXAMPLES. 


8, I exchange from London to Amfterdami be 33 3. 
9 d. per l. Sterling; and if exchange from London to 
Paris be 32 d. per crown; what muſt be the rate of ex- 
change from Amſterdam to Paris, in order to be on 4 
par with the other two ? | | 


0 — 


— 


Ster. 


; * 6 5 * X c H A N * Part III. | 
Ster. line. Ster. : 


. 4. 5. d. | d. 8 
„ 9 20 32 


- 240)12960(54 d. Flem, per erown. Au. . 


2. If exchange from Paris to Lindon be 32 4. Sie 
ling per crown; and if exchange from Paris to Amſter- 
dam be 54d. Flemiſh per crown 3 what muſt be the rate - 
of exchange between London and Amſterdam, | in order” 


® ; 
— W Car. 1 enen FIT Y 


to be on a par with the other bao? 
Ster. Flem. E 
d. 75 4 4. 8 : | A 8 5 
KEE 'Þ ene, 5 = 
fy 240 Ee | 3 ; g _ 
* 1 5 „ Pim ncdus” \ oh 
208 .- | 
. 


"hn (495 63 9 Flew. ger l. Ster. * 


1 Ir exchange from Amſterdam to Paris be 54d, 
Flem. per crown; and if exchange from Amſterdam to 
London be 33's. 9d. Flem. per 1. Sterling; what muſt 
be the rate of exchange between Paris and London, in | 
order to be on a par with the other two * 


Flem. Ster. Flem. 
. 


I 33 9: 240 22 54 FE 1 
„ a 
495 96 . 
*** 120 , 
e 


, 405)12960(32 0 d. Ster. per crown. Ae. 


From 


„ F . . R — 
N * * 2 
- 
L ; 


chap; VII. EXCHANGE. 7" 

From theſe three operations it appears, that if - wy 
ſum of money be remitted, at the rates of exchan 
mentioned, from any one of the three places to the 
cond, and from the ſecond to the third, and again from | 
the third to the firſt, the ſum ſo remitted will come 
home entire, without increaſe or diminution. 

From the par of arbitration thus found, and "the 
courſe of exchange given, is deduced a method of draws 
ing and remitting to r as in the en ex- 
amples. 9 5 ; 


4 If exchange rol Eb to Paris ks: 32 < Ste 1 
ling per crown, and to Amſterdam 405 d. Flemiſh per 
I. Sterling; and if, by advice from Holland or France, 
the courſe of exchange between Paris and Amſterdam is 
| fallen to 52 d. Flemiſh per crown ; what may be gained 

per cent. by roy on Paris, add: rende to Amſter- 
dam? 

The par of ebe berween Paris and 4 | 
in this caſe, by Ex. 1. is 54 d. aun. FE OR 
Work as under, | : | 


4. Se. Cr. 2 887. ths ; 
If 32 3 1 22-100 3 750. debit at Paris. gy 


Cr. d. Fl. C. d. FI. . 
If r 52 37 750 7 Ep credit at dankend. 


4 FL. L. St. 4. Fl. Eq B. 5. £ Ster. 


If 405 * Ons 4 06:17 113 to be — 
„ 


3 14 oF gained per cent. 


* 3 


But if the courſe of exchange between Paris and Am- 
ſterdam, inſtead of falling below, riſe above the par of 
arbitration, ſuppoſe to 56 d. Flemiſh per crown ; in this 
caſe, if you propoſe to gain by the negotiation, you 
muſt draw on 5 and remit to Paris. The 
n follows. | 


5 : 
— 1 


* 


A "I. 1 * 2 ” * 2 
< 2 ; 7 r — 
ew ** 5 * . . 
? " - ge 
n 


1 5 * * 0 H a N GE Pare Hh | 
| L. 67 4 F. 'L; Se. 7% d. Fl. g | 
* 1 * 40% 100 1 40 _ debit at Amtrday, 


A. Fl. 5 A. Fl. * CF. ; 
1 56. ay. 40500 N credit at Parls, | 


. 2 4 8% ee Wy qt 4. A. Ster. E 
N Jed e des. 2 A 6$ tp be remind, 


ee 3 17 + e per Gent + 
tn negotiations of this 8 a fund for remittance is 
afforded out of the ſum' you. receive for the draught ; 
and your credit at the one Arg, place Pays your de- 
| bit at the other. 1 
5. London is indebted to Rane 9000 rubles, 
and Peterſburgh can draw for them directly on England 
at 5;0 d. Sterling per ruble, or on Holland at god. Fle- 
miſh per ruble: Which of theſe two ways will be moſt 
advantageous to London, ſuppoſing the courſe of ex- 
| e between London and Holland to be, 968-44 | 
Flemiſh per |. Sterling? | 
Find the par of arbitration, by ſaying, 


4. St. d. Fl. d. St. d. Fl. | 
1 50 90 :: 240 : 432 or 36s. Flenii(h. 
If the courſe of MNFRS between London and Hol- 


land had been the ſame with the par of arbitration, viz. 
36s. payment in cither way would be the ſame to Lon- 


don; but fince the courſe is 36s. 4 d. it is plainly an 
| advantage to make payment by the way of Holland; for 
4 it is better to receive 36 8. 4 d. than 36s. for a pound 
* Sterling. The L R Wes. 


Rab. d. St. Rub. . 6. d. Ster. 


89 „„ 0 —y 8 


x [+50 +: 5000 : 1041 13 4 Lond. to Peterſburgh, 1 

If L: : 09-44 5000 4 59000 Holland to Peterſburgh. it b 
e. . 54 4 Ster. | | 

If 36 1 e : 1032 2 24 Lond.to Holland. 2 
| HE YON 14 gain. 


= 


I the 5 of Saad to Holland had: en ele 
36 s. the direct einde would haye been. preferable: RD 


The following or ke queſtions, are e ſolved, withour 
finding the par of arbitration. 

6. London was ordered to remit 500 e to Ve- - 
vice, at 50 d. Sterling per ducat, ant to draw for t ne 
value upon Spain, at 40 d. Sterling per piaſtre; but , 
when the order came to band, bills on Venice were at 

21d.: At what rate of exchange muſt London draw up- TY 
on Spain, to compenſate the 18 098 the reif. 
tance ? i 


If 50 : 524 :: 40 
Or, If 100 ; 105 77 40 
hela a+ oh 1 


Duc. d. S.. Dae, 0.8t. 1 3 e : : | £ 
If 1:50 5; "098 25000 US HE eG etl; 


d. Piat. 25 Fiel. 
If 40 : 1 2: 1 625 


Then, by the courſe, 


Duc. d. Duc. d. 
1 1 2 524 22 Ja 26250 


4. Piaſt. 4. Pia. 8 
F 264 30 625 as before. 


If the courſe of exchange with Spain be lower than 
42d. the order cannot be executed without, os; - endif. -:- 


it be bigher, there will be gain. VC 1 5 


7. London was ordered to remit to Paris 800 - 
crowns, at 3129, _— per On, and to draw for 
Vol. III. N ie 


"7 


98 EXCHANGE. 


the value upon Amſterdam, at 36. 9d. Flem. per pound 
Stier.; but when the order came up, bills on Paris were 
at 314d. Sterling per crown: What muſt be the rate of 
exchange with Amſterdam to DIY the-advance an 
125 * : 


e yet 4. 1 4 22 
1 36 9 * 316 36 54 TY 4. 


The proportion is b Weir for the rate of exchange 
with Holland muſt be leſſened to-anſwer our purpoſe ; 
which may be proved as in the former example. The 
en for the remittance and draught follow: 


£25 4 4.5t. 88 Cr. d. Ster. 
If 1 : 31g :: 800; 25390 


d. St. 3 4. Fl. d. St. . 5 
If 240 . * 3: 25300 461195 nearly, 


8. A merchant in London had 6000 guilders in the 
bank at Amſterdam, and was offered 22 d. Sterling for 
each guilder ; but as this offer did not pleaſe, he in- 
dorſes a bill for the whole to his factor at Paris; who 
ſoon brought the money to France, by exchanging at 
55 d. Fiemiſh per crown: be allows the factor 4 per 
cent commiſſion for his trouble, and then draws: upon 
bim for the whole, exchange at 32 d. Sterling per 


crown: How much was this better than the offer of 


22 d oa guilder ? 383 
5 TY 6000 vilders. | 
4. HL. Gr. 40. d. - em. in 1 guilder. 


F 55 ; I 53 240000 4363.63. crowns, 2 85 


— 


C 2 » PR * 6 "i 7 : : 
+ + TOW - ” IF 4 : 4 * ; off < * * 3 : 1.91 neat. 
: Se fad P 
„ 4. WE. + , by 
1 7 Rs 3 * < 1 > 4 
. 4 1 * ; + * : 
4 . * 2 


6 3 
1 


1 


258 


e — e 0 


22 * ä N 
Na . 
8 2 — 

5 * 


* 
"2H 
* 
_ 8 
— . 7 1 * 
5 * 4 ** * 4 F430 —— 2 8 E * 3 i 
7 = * — a 1 4 -- , 4 4 "I 12 * gf * 1 ; 4 F 
d. _ 4 * 4 = : * 5 $54 — ts "a * z $ es 8” 2 
* 
2 


3% 27 4341¹ 81 FV 1 7 1 
5 8 1 = 8 . 6 1 7 + * 2 5 N 
32 0 „E 1 res ep 8 
— —— 7 
8683,63. ö 7 


130254, 54. & Me” 
1 138938.18, = 578 18. 


| JGuild. 3 5 
1 22d. st. 28 18 5 
_ | 
5851 8 + 


II. 3 arbitration,” 5 ps ol . 


In compound arbitration the rate or price of ex- 
change between three, four, or more plates, is given, 
in order to find how much a remittance paſſing through - 
them all will amount to at the laſt place; or to find the 
arbitrated price, or par of arbitration, between the firſt 
place and the Laſt, And this may be done * the "ae | 


K U 018; 


L Diſtinguiſh the given rates or prices into antece- 
dents and conſequents; place the antecedents in one co- 
lumn, and the conſequents in another. on the right, 
fronting one another by way of equation. 

II. The firſt antecedent, and the Jaſt conſequent to 


which an antecedent i is required, muſt always be of the 


ſame kind, 
HI. The ſecond antecedent muſt be of the 8 kind 


with the firſt conſequent, and the third antecedent of 
the ſame kind with the ſecond confequent, 8e. 
IV. If to any of the numbers a fraction be annexed, 


both the antecedent and its eonſequent muſt be multi - 


plied into the denominator. 
V. To facilitate the r terms that happen 2 
N 2 | : b. 


wax 


E R onAN G EL pin m 


de equal or the ſame in both columns, may be dropped 
or rejected, and ocher terms may be abri 
VI. Multiply the antecedents continually fot A div 
| For, and the conſequents continually for a dividend, and 
the quot wil be the anſwer, or antecedent required. 


EXAMPLES. 


1 if And remit 1000 l. Sterling to Spain, by 

way of Holland, at 35 s: Flemiſh per Il. Sterling; thence 
to France, at 58 d. Flemiſh per crown; thence to ve. 
nice, at 100 crowns per 60 ducats; and thence to 
Spain, at 360 mervadies per ducat; how many piaſtres, 
of 272 mervadies, will the 16881. Sterling amount to in 


Spain? 


Fan 217 dl 8 7 Abridged. 
I |, Sterling = 33 8. or 420d. Fl, | 1=216 
58 d. Flemiſh * <= 1 crown France | 29= 1 
too crowns foiicon= - Go ducats Venice | 1= 30 
I ducat Venice = 360 mervadies Spain | 1== 45 
272 mervadies = 1 piaſtre © 11 
mow many PR 1000 l. n 5 = 10 


In order to abridge the terms, divide 58 and 420 by 
2, and you have the new antecedent 29, and the new 
conſequent 210 ; reject two ciphers in 100 and 1000; 
divide 272 and 360 by 8, and you have 34 and 45; 
divide 34 and 60 by 2, and you have 17 and 909-0 and 
the whole will ſtand abridged as above. 


Then, 29 x 17 = 493 diviſor ; and, 210 x 3045 
* 10 = 28 35000 dividend; n 493)283 Joo 57 50 
piaſtres. Anſe © 
Or, the conſequents may * . with the Gign 
of multiplication, and placed over a line by way of nu- 
merator, and the antecedents, connected in the ſame 
manner, may be: placed under the line, by way of deno- 


i minator, nahen abridged, As follows. 


. 428 


- . * ” * 2 —— 
- © 5 a — 7 r 8 A 
a EO g . 5 r SS 3 ö n £ ” 
1 * 7 n * * 3 1 o N 8 ” 5 < p 
2 * * FT Ce” a * x ; : 
4 2 — I 
* 7 0 F 4 4 


—_— * * * * 4 2 


—"8x 100X279 © a29XIX274 29 X34 
| 2835000 N 


AAA . 
2323 — f — 
; x 
— . * 


And, 493) 283 5000 (5) 5 piaſtres. Aũſ 
The placing the terms by way of antecedent and con- 
ſequent, and working as the rules direct, ſaves ſo many 
ſtatings of the rule of three, and greatly ſhortens the o- 
peration. The proportions at large for the above que · 
ſtion would ſtand as under. £79 19 
L - tne 
If 1 : 420 :: 1000: 420000 
4 & | 
If 56 m 20000” "3 - FI: 7”, 
»‚ÿ᷑!;‚ Gn... 5: 
If 100 : 60 :: 724145 434479 
Die Mer. Dar. 
If x 360 4344 156413745 
mer Piaſt. Mer. * "Falk 5 
i 272 3.8 2: een e,, 


If we ſuppoſe the courſe of direct exchange to Spain f 
to be 424 d. Sterling per piaſtre, the 10001. remitted 
would only amount to 56474 piaſtres; and, conſequent» 
8 ly, 103 piaſtres are gained by the negotiation ; that is, 
about 2 per cent, 9 | , 


2. A banker in Amſterdam remits to London 400 l. 
Flemiſh; firſt to France at 56 d. Flemiſh per crownz 
from France to Venice at 100 crowns per 60 ducats; 
from Venice to Hamburgh at 100 d. Flemiſh per ducat ;. 
from Hamburgh to Liſbon at 5o d. Flemiſh per cruſade. 

of 400 rees ; and, laſtly, from Liſbon to London at 
64 d. Sterling per millree: How much Sterling money 

will the remittance amount to? and how much will be 
gained or ſaved, ſuppoſing the direct exchange from 


262 EXCHAN Gt waa} 
2 London Fs; 10 d. Flemiſh n 


Autecedewns 5 Conſequents. 
56 d. Flem. = 1 crown. 
100 crowns = 60 ducats. 
1 ducat © = 1004. Flem. 
50d d. Flem. 400 rees. 
10 rees = 64d. Sterling. 
How many d. Ster. = 400 1. or 96000 d. Flemiſh t 


This, in the fraQtional form, will ſtand as . | 


Go ee 460 3 6g x 96000 & Nes — and 
86 X 100 Xx $© X too 


7736864 526625 d. Ster. = 219 l. 88. 654. St. PR 


To find how much the excliange from Amſterdam di- 
rectly to London, at 36s. 10 d. Flemiſh per I. . 
will amount to, fay, Wy”, 


1 5 a 18 ©. 4. St. 


36 10 e e 2217 3 104 
Fon 219 8 6 


44 7 Gained or ſaved, * 1 84 


in the above 3 the par of arbitration, or the 
arbitrated price, between London and Amfterdam, viz. 


the number of Flemiſh pence given for x 1. Sterling, 


may be found thus, 
Make 64 d. Sterling, the price of the miltree, the 


firſt antecedent ; then all the former conſequents will 
become antecedents, and all the antecedents will become 


conſequents. Place 240, the pence in 1 l. Sterling, 
bows, viz and then ee as taught a- 
e, viz. pe . ä 


6 5 Antecedents. 


* P „ — „* * * W — 2 9 
. * . * 9 
R F ? s — - 
EST, a 


gt SE Ag pt reg 15 e a 


64 d. Ster. looo ITCCS. - 
400 rees S 30 d. Flem. 

100. d. Flem. = x du cat. 
60 ducats = 100 crowns,  __ 
1 erown = 56d. Flem. 


How many d. Flem. = 240 d. Ster. ? e eee, 


— 


r ooo X FO N 100 X $6 * 440 wn 
be. and 


my — 


64 X 40 X 100 X 60 


9578074 = = 36 8. 54 d. Flem. per 1. Ster. fg 


Or the arbitrated price may be found from che an · 
ſwer to the queſtion, by ſaying, . 


d. Ster. d. Flem. d. St. 
If 263649 : 96000 :: 240 
— 

240 


——ů — 


- 2088. 


P ˙ Rn 
_ 368640)161280000(4373 = 36 57 as before. 


- he work may be proved by the arbitrated price 
thus: As 1 L Sterling to 368. 54-4. Flemiſh, ears l. 
8 s. 65 d. Sterling to 400 l. Flemiſh. | 

The arbitrated price compared with the direcouele 
tans whether the direct or cireular remittance will be 
moſt advantagecus,. and how much. Thus the banker 
at Amſterdam will think it better exchange to receive 
I l. Sterling tor 36 8. 52 d. Flemiſh, _ for 305. 10 d. 
Flemiſh. | 


3. A merchant at ks bus 8 for 680 piaſtres 
at Leghorn, for which he can draw ditectly at 50 d. 
Sterling per piaſtre; but chuſing to try the circular way, 
they are by his order remitted, firſt to Venice at 94 
piaſtres per 100 ducats Banco; thence to Cadiz at 320 
mervadies per ducat ; TIE to Liſbon at 630 rees per 

Piaſtre | 


* 


1 XR c H * G E kam . 
piaſtre of 272 mervadies : thence to Amſterdam at 30 d. 


755 Flemiſh per eruſade of 400 rees; thence. to Paris at 


56 d. Flemiſh per crown; thence to London at 314 d. 

Sterling per crown: What is the arbitrated price between 
London and Leghorn per piaſtre ? and how much is the 

Circular remittance better than the 9 draught, ik | 


out reckoning charges ? 


—. 


— 


 Amtecedents. -  Conſequents. 6 5 = 
94 piaſtres = 100 ducats. . 
1 ͤducat == 320 mervadies, 
272 mervad. = 630 rees. 
goo rees = god. Flem. 
56d. Flem. = 1 crown. 
3 crowns = 94 d. St. = =3x314. 


How many d. Ster. = x piaſtre wo 5 
| x00 X 330 X 630 X $OX 94 FU 1875 and 
. Bs X 253 X 400 X 56 x3 +34. 
34)1875( 5545 d. Sterling per piaſtre, Anf. 
; To L 3. d. 
680 piaſtres, at SEP -= 156 50 
WTI — at 50 d. = 141 13 4 
 Gained 14 11 8 


If the arbitrated price of any intermediate antecedent 
be required, put the queſtion at the void place, fill up 
the place of the firſt queſtion with its anſwer ; or, to a- 
void the fraction, make 680 piaſtres the laſt conſequent, 
and their value in pence — the laſt moet whe and 


e as before, - 
Ex. How | many rees are e equal | in value to 50 4. Fe- 


. Antecedenit. 


Chip. VI, E X c H A N G E. 


Antecedents. | Conſequents. 
94 piaſtres = = 100 ducets. 
1 ducat = F n 
272 mervad. = 630 rees. 
How many rees = . 50d. Flem.? 
s d. Flem.= 1crown. 
3 crowns = 94d. Sterling. 
37500 d. Ster. = = 680 Pines. 1 


100 22e . 630% $0.X 94 X 89 — eK = 499 
HEX AFENIEX. 3 X-209907 oy 1 
rees. Auſ. e 


If the 6 price of a conſequens be . at 
the void place put the queſtion, and work as before; on- 
ly in this caſe the product of the antecedents is the divi- 


dend, and the produtt of the conſequents the diviſor. 


Ex. How __ rees are equal in value to a = plate of 
272 mervadics? 5 


3 cb, 
94 piaſtres = 100 ducats. 
1 1 ducat = 320 mervadies, 
272 mervad. = how many rees? 
400 rees = god. Flemiſh, 2 
56d. Flem. 1 crown. 
_ +  $erowns = 94 d. Sterling. 
37500 d. Ster. = 680 pialtros, 


$4 X 272 x X de N 56. X 2 K 37508: = 4X3 X15 630 
100 * 320 X $0 x 94 x h T 


Tees: Af. 


Note. The value of an anon is , always. of the 
ſame denomination with the preceding conſequent ; and 
the value of a conſequent is of the e b REY | 
with the ſubſequent antecedent. _ 

In this circular exchange, the agents or Aare at the 
| difterent places through which the money paſſes, . retain 


2 much in name o io watts and the regular ac- 
curate 


wo E X CHAN GE. Ten In. 
curate method of computa ion is, to deduce: the com- 8 


miſſion from the ſeveral conſequents. 
Thus, if we reſume the former queſtion, and ſuppoſe 
the commiſſion to be & per cent. the antecedents and 


; conſequents with coin deduced 15 fland as un- 


der. 


8 * 125 
94 piaſtres = 99.5 ducats, com. deduced. 
I 1 ducat = 318.4 mervadies, com. ded. 


272 mervad. = 626.85 rees, com. ded. 
400 rees = 49.75 d. Flem. com. ded. 
56d. Flew = .995 crowns, com. ded, . 
3 crow, = 94 d. Stef. 
2 How many d, Ster e 


MY af 


By Working as iet, the arbitrated price, or va- 


lue of the piaſtre, will be found to be 53.78 d, Sterling 


nearly, which is ſomething leſs than the anſwer found, 


excluſive of charges. But ſtil there will be profit by 


the cireular remit.ance ; for 


„ 
680 Palle at 53.78 d. its S771 6 
— — 50 d. Ster. = 141 1 4 


Cain 10 14 2 


The value of the 0 aiafire- — 8 al · 


lowed, may be found eaſily, and pretty nearly, by dedu- 
cing five commiſſions, . equal to 24 per cent. from the 
ar bitrated price, excluſive of n thus: 5 


| S555 55.147 
abe cent "Wy" w 45378 © 


4 Je value. nearly, 


OP 


Tbus a "WIE a knows at what rate be can Haw 

or remit directly, and at the ſame time has advice of the 

courſe. of exchange in foreign places, may chalk out a 

path for eirculating his money, ſo as to make a * 
0 


FAY 


nas Ah wa ©, wah 


188 


of his til and credit: and herein 1 the great art 5 
ſuch negociations. 


Not only may different Gros of 8 os equated in the 
manner above deſeribed, but alſo A and mealures- 


= EXAMPLE N ; 

If 102 Ib, of Hamburgh be equal to 100 Ib. of Am- 
ſterdam, and 100 of Amſterdam to 98 at Francfort, 
and 98 at Francfort to 105 at Leipſic, and 105 of Leip- 
ſic to 145 at Leghorn, and TAS at Leghorn to 106 at- 
Cadiz, and 100 at Cadiz to 1035 at London; how ma- 


ny lbs. at n are _ to 3060 at Hamburgh E; 


1 1 ate. | Conſeg uents, 
102 at Hamburgh = 100 at Amſterdam. 
1110000 Amſterdam = = gd at Francfort. 
gs at Francfort = 10% at Leipſic. 
. 105 at Leipſie 145 at Leghorn, 
.145 at Le OP. 106 at Cadiz, - © 
300 at Ca 310 at London. 


How many at London 3060, at Hamburgh ? ? 


”" I ny Ul 


wk x 310, x 3060. — 
180 X 300 


100 X 98 X 105 X 145 X 106 x 310 X 3060 


e ee tos X 145 X 300 


, = and 17)$5862(3286 Ib. of. 


EXAMPLE 5 


if ats, or aunes, of Hamburgh, make 1 ell in Hol- 
land, and: 5 in Holland make 4 in France, and 7 in 
France rake 5 yards in England; how many yards in 
England are equal to $88 ells or aunes at Hamburgh? 
and what their price, at the rate of 41. WY for 5 
yards Engliſh? 
„ Antecedents. " Good vents. 
12 x 5 = 6 of Hamburgh ='5 of Holland = 11 
7 of Holland = 4 of France. 
of France = 5 of England. 


How many yards of England = 588 of Hamburgh ? 
- $X4XeX599 _FXa4X5X2 = 200 yards. Anſ. 


— —  — 


EX 7 N 7 | | 
Eo 02 Then 


_ EXCHANGE. 
Ber Then for the. price: 
85 PEO as . ene idee 
6 of — = 5 of Hollanßctkd. 
„of Holland = 4 of France. 
/ 7 of France S 5 of England. 
6 ld: - 2» “r .,. 
How much Sterling = * c88 of LB 5 


| Sx 4X 5X4X 599 _ 4X 5XAXE _ 
l mm OT 160, Ste, ait 


EXAM PLE III. 


: 155 1 n r 
F LOI 
. y ; 1 
- 4 - 4 
* * 
Y v4 . 2 
ol 2 — I 
2 . ET Pn” 
bs. ** 1 
„ 
* — P 
* ” q * 
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-” Antecedents.. 15 Conſequents, 

If 82 buſhels at London = 27 muddles at Amſter. 
27 muddles at Amſter. = 19 ſetiers at Paris, 
38 ſeriers at Paris = 6g veertels at Antwerp, 
65 veertels at Antwerp = 104 hanegas at Cadiz, 

= 216 alquiers at Liſbon, 


52 hanegas at Cadiz 
How many alquiers at Liſb. = . 5 buſh 5 at London ? 


: 24 x 19-X 65 X04 X 216 K gie — 
82 X 27 K 38 x 65 * $2 46 = 108 x 10'= 1080 al- 


quiers at Liſbon. An. 


T bough foreign ns and as may be que} 
with thoſe of Britain by arbitration, as in the above ex- 
amples ; yet this is done more eaſily and readily by the 
rule of three, from the following tabies, which exhibit 
the proportion or conformity that the weights, long 
meaſures, and corn-meaſures, of the principal 1 in 
K bave with thole of a ne CADE... 


Tat 


chap, vIL. EX HAN GE 1 We 
_ Janne of WEIGHTS. . 


100 lb. of Eng-] 100 Ib. of amn 
land are Se 5 ſterdam are ; 2 . EIS 5 5 hy 3; 21 | | I'S Vw; 
dual to aaa te I. 8 ar . Bag 3a 


= 74 ex. n 02 F 
roo UV 109 8. ee 66 
91 2000 eee | . 
96 i 2 3 
88 Rouen 
106 Lyons 
go | Rochelle. - 
107 77 Todlenſe 
£33 : e 
8. Geneva | 
93 74 Hamburgh 
Frauc fort 
Leipſicxk 
[Genoa 
Milan 
166 0 Venice 
PF ne 
8 106 o . 
104 13 | 114 8 [Portugal 
96 8 105 — = 
..*.,212: .© F | 123 o nN Ru 
107 or 117 % Sweden 
a 97 iz. [Denmark | 


As the weights of Amſterdam, Paris, . 
Straſburgh, Beſangon, and ſeveral other places, have 
but a very minute difference, they are all comprehend- 
ed under that of Amſterdam, as that of Nuremberg is 
ander Francfort, and a in hat manner. | 
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4 116 


2 * 
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Ta 8 LE II. 


00 ells or aunes, 


* Ef K e H ANG E . 


H .I. 


Of. eee, MEASURE 


too aunes 


or 125 yards off of Amſter- 


; England, are e- 
— qual to 


* 


174% 


1944 . 


2144 
3 a 


1784 


— 
— 


$7 Ges «> Ne VINES =_. 
2 
Þ 


1 


E  Braffes 2” 
wn; |. 


Arſheens. 
2974 


8 
dam are e- ; 


| 
4 

3 Amſterdam 
| 


l ile 
venice ate 5 
on K 
| HEN by nbi Lien 


= 
Q 
6 


428 


A 
„ , | p Pr 47 
N n ON | 5 LS v x +2. 


= : * — 
At 7 8 


5 * 
: . a % 
* : 5 * — *. 
* 4 ; * #3 1 
2 : " s 
PAY ; 
2 $3 
3 * 


. WT". „er. 9 
Wy ; 9 we a+ 
* 
2 


Brabant 
France 
Hambur gh $4. - 
Breſlau in Sileſia © 
Dantzick ' 
Bergue and Drombeim 
Sweden 

St Gall for ene 

St Gall for cloth . 
Geneva 5 

3 Antwerp | 


Marſcilles 
Toulouſe - 
Genoa > 


$ « 
9 — 
5 i * ; 
F - 5 5 0 of > 
. ? | 
1 P * 
„ 2 i FOR 
q * 
» f . * 
3 * 
4 4 


* [3 4 
3 A 3 


Spain | "I; | 
* ii 
NR Oq Ze "For 
3 | i . % : 4 
1 * 
7s $85 


eG: $17 4 10 10 


LE e 

14 5 1 
7 6 web 4 An bs oh 
"Je 81 © b . 


Milan : 


Peterſburgh 
| The 


B 


B 
B 
B 
B 
B 
B 
B 
'B 
B 
C 
C 
C 
C 
C 
C 
C 
C 


o m. EXCHANGE mt | 
Rotterdam, md lice. places of. Holland, 4 * — of 
Nuremberg, are all equal to that of Amſterdam, and 
comprehended under it; 10 the aune of Oſnaburg is .. 
qual to that of France; and the aunes of Bern, Baſil, 
Francfort, and e are equal to that of BOW | 


TABLE Ul. of CORN-MEASURES. 


104 quarters, or 82 Wincheſter buſhels of gin, 
"or I laſt of Amſterdam, make, i ” 


Aiguitlon; 4r ſacks - | coningſberg. I laſt 


Albi, 25 ſetiers [Copenhagen, 42 tuns 
Alicant, 12 cahizes [Dantzick, 1 laſt 15 — xi 
Alkmaar, 36 ſacks  * Delft, 29 ſacks 
Amersfort, 16 muddes Deventer, 36 muddes 
Amſterdam, 27 muddles, or Doeſbourg, 22 mouwers 
1 ak „ % En COT TEES 
Antwerp, 324 veertels Dunkirk, 18 eres“ n 
Arles, 49 ſetiers {| Edam, 27 muddes 
Bayonne, 36 ſacks Elbing, 1 laſt. 
Beaucaire, 28 ſetiers Emden, 154 tuns 
Beaumont, 38 ſacks - Erfelſteyn, 21 muddes 


Bergen · op- zoom, 63 ſiſters| Francfort, 27 malders 
Bois-le-Due, 204 mouwers Ghent, 56 halſters 


Bommel, 18 wuddes Genoa, 2 25. mines 
Bourdeaux, 38 boiſſeux © [Gimond, 20 ſacks: , 
Breda, 33 veertels IStaveline, 22 6 ONE Fe 
Bruges, 174 boedes ; IHaerlem, 38. lacks 
' Bruſſels, 25 ſacks _ Fee 12 of a laſt 


Bueren, 21 muddes Heuiden, 174 muddes 
Cadillac, 334 ſacks Hoorn, 44 ſacks _ 
Cadiz, 52 havegas . Ireland, 38 buſhels 
Cahors, | 100: cartes La Brille, 40 ſacks 
campen, 244 muddes La Reole, 30 ſacks. 

Carcaſſone, 35 ſetiers Lavour, 21 ſetiers 
Clairac, 344 ſacks JLeyden, 44 ſacks 
Cieves, 164 mouwers  {Libourne, 35 5 lacks... 
Condom, 4 ſacks mak 96 ſetiers 


( j 


1 


. Liſbon, 216 8 


112 


1 1 4 1 N 8 K 


— 


- \ 
> * 
; 
3 
— _w_ 8. 


104 quarters, or 82 Wincheſter boſhels of 
9 . make, at Eoglas 


Liſle, 38 razieres 


Leghorn, 40 ſacks 
Louvain, 27 muddes 
Lubeck, 95 oo 
Lyons, 144 anees 
 Middlebour oh, 41 
Montfort, 21 m * 
Muyden, 44 facks 

| Naerden, 44 ſacks 
Nerac, 331 ſacks 
Nieuport, 174 razieres 


Oudewater, 21 muddes 


Paris 19 fetiers 
Porto Port, 180 alquiers 


Purmerent, 27 muddes 


Rabaſtens, 17 ſetiers 
6 40 ſacks. 


Rhenen, 29 Mx | 


Ruremonde, 68 ſchepels | 


N Riga, 46 loopens 
| A Rotterdam, 29 ſacks 
[St Giles, 40 charges 


St Omer, 224 razieres 


Ist Valery, 19 ſetiers 


Saumur, 19 ſetiers 


Steenbergen, 35 veertels 
Stockholm, 23 tuns 
Teryeer, 39 ſacks 
Thiel, 21 muddes 


Toulouſe, 26 ſetiers 
Tovgres, I 5 muddes - 
Tonningen, 24 tuns 
Venloo, 212 mouwers 


-. |[Vianen, 20 muddes 


Utrecht, 25 muddes 


| The uſe of the tables. | 92 


To E XK A M . 
What are 800 Ib. of Lyons equal to in England? 
Say, from. Table I. As 106 lb. of Lyons : 100 lb. 


of Eaghand. 2 :: 800 lb, of Lyons 


78 85 E X A M P L. Ek . 
How many aunes of Amſterdam are equal to 500 


aunes of Dantzick ? $3 


Say, from Table II. A8 1 124 1 Dentalck:: 100 
aunes of Amsterdam +: 500 aunes of Dantziek: 1 


aunes — ieee 


e Fe eee 
How many ſetiers will 4⁰⁰ buſhels 285 Wenne make 


. at Paris? 


7 54% of TO 


/ 


Say, 


2 1 4 PIER — 6 K 9 
e 1 2 I N RES "PIE N 1 
— FO D rf * 
L * 
2 — 


* 


4 Chap VIII. A L LT 6 4 Tx 1 0 x. 5 113 
gay, from Table III. As 82 buſhels of Fngland 

„ Luers of Paris :: 400 buſhels WEE 210 ſetiers of | 

- Paris, | 


| n A p. vii. 
ALLIGATION. 


Liigation ſerves to ſolve: queſtions that relate to 
the mixing of ng ; W's is either medial or al. 
ternate. 


. p F* 
. 
- * . 

8 F 


1. 2 Medial. 1 BEES 


41 medial, from the rates and quantities or 
the ſimples given, diſcovers the rate of the mixture. 


— 


As the total quantity of the ſimples, | 
To their price or value; 

So any quantity of the mine 
* the rate. ow] Cie 


EXAMPLES. 


1. A grocer mixeth 30 lb. of ee at 4 d. per lb. = 
with 10 Ib. of other currants, at 6d. per Ib.: What is 
4 the value of 1 Ib. of the mixturet. . „„ | 


lb. &: |= th hay 4 : : 
30, at 4 amounts to 120 
1 IO, at 6— „ 


„4 :-©6 3 | 
1 4 10 2 1 for WR TT 


— 


* 


„v 4 oy * 


"oa aa Wadde Seel resale de as fol 
lows, viz, 20 buſhels, at 5 f. per-buſhel;" 36 ure 
Vor- Ill. P 


A a 5 114 1 " ALLIGATION. rtl. 
at 36.3 and 40 boſhels, at 2 Wh Eee 


, wise worth? . e i $179] 


Buſh.” 4. 

20, at 5 comes to 100 

36, at 3 —— 108 
80 


„„ ; FBS 


Buſh." 5.  Buſh.'s. 
f 96's 288 1 3 


1 
* 


3. A tobacconiſt mixeth 30 1b. of tobacco, a at 9 4. 
per ib with 60 lb. at 14 d. and 242 Ib. at 2 8. « N Ib.: 
. What i is a pound of the mixture you. we Fes | 


1. Aus, dee 
30 K . 0375 1. 1 110 ; 
JJV X OWE 

E 24.75 K 1 22.475 


— „„ 3457 
114.75 | 101 0*tc 
; 2 4 . 
If 5 75 71 1 Red's : 
1170 N 0618 — n 
| | nei of Frey 
2 = 200 
>, 17S 2 6: 
100250 
91800 
8460 3 K N | 
- Note 1. when the quantity of ieh ſi miple is the 
. ' ſame, the rate of the mixture is readily found by add- 
„ 8 — rates of wg and dividing e 


A. 3930 2 
N N {7 Guppoſe 


ww AQ. 


A 5. -m 


Sap: VII, 4 . LIO ATOM "de 
| Suppoſe 8 ſeveral forts of ſugar, and of 


each an equ quantity, viz. at 5o's. at 54 8. and at 
60 5. 7 0 the tate of the Ore "TAE be 549.8 d. 


* Pars 
| Wow 164, | and e 9 


"Note 2. If it be required to increaſe. or Amis the 
quantity of the mixture, ſay, As the ſum of the given 
quantities of the ſimples, tothe ſeveral quantities given; ſo 

| the quantity of the mixture propoſed, to the quantities. 
1 of the ſimples fought. Thus, 

; If it be required to increaſe the quantity of the mix- 
ture in * 2. to 120 * lays we 


F 4 f f , 


- _ Buſh, 
20 :: 120 2 25, ah 
36 + 2: 120 : 45, at 3 
:: 120 : $0, at 2 


Proof 120 


96: 
96 
4 


ee 3. If it be required to 3 = Ws of each 
ſimple is in an aſſigned portion of the mixture, fay,. 
As the quantity of the mixture, to the ſeveral quantities 
of the ſimples given; ſo the quantity of the aſſigned 
portion, to the quantities of the ſimples ſought, Thus, 

Suppoſe a grocer mixes 10 lb. of raiſins, with 30 Ib, 
of almonds, and 40 lb. of currans, and it be demanged, 
how many ounces: of each ſort are found in every 
pound, or in every ſixteen ounces of ts mixture, ſay, 


; Wh, 02. | 
380 : Io 2 76 2 2 3 
: 1 6 : 6 almonds. 
: 40 :: 42 : 8 currants. 


80 
Proof 16 7 55 


Note 4. If the rates of two fimples, with the total 


value and total quantity of the mixture be given, the 
T2 quantity 


* 


. Ar e A e 


quantity of each ſimple may be found as Glam 

multiply the leſſer. rate into the total quantity, PRs. 
the product from the total value, and the remainder will 
be ne to the product of the exceſs of the higher rate 


above the lower, multiplied into the quantity of tbe 


higher - priced ſimple; and, confequently, the ſaid re. 
mainder, divided by the difference of the rates, will 
quote the ſaid quantity. Thus, 

Suppoſe a grocer has a mixture of 400 lb. weight, 
that coſt him 7 l. 108. conſiſting of raiſins, at 4 d. per 
lb. and almonds at 6d. how . e Ld A 

were in the mixture ? + 


7 ” MN. | Rates. . 
L. 3. d. | 0 IM ; 5 55 ; 8 5 i 1 2 
4 - 10 1800 e bs ae? F* 4.4 | 
1600 S, 17600 d. 2 d. 1 


. of almonds, at Gd. is, 2 16 
And 300 lb. of ny at 4d. is, 5 9 0 


eee 400 = Proof 7 10 
MORE EXAMPLES. 


| *- A merchant mingled three different ſorts of ſugar, 


biz. 3 C. at 21.165. per C. and 3 C. at 3 I. 14s. 8d, 
with 6 C. at 11. 178. 4 d.: What is a C. of nn 
ture worth ? Auf. 2l. 11 8. 4d. | 

5. A vintner mingles ſeveral forts of wine, vis. 36 
gallons at 8's. per gallon, 2 gallons at 75. per gallon, 
13 gallons at 1 8. per gallon, with 12 gallons of water: 
What is a gallon of the mixture worth? Anf. 


6. If, with 40 buſhels' of corn at 4's. per buſhel, | 
there are mixed 10 buſhels at 6s. per buſhel, 30 bu- 


| ſhels at 58. per buſhel, and 20 buſhels at 3s. per 


buſhel, what will 10 buſhels of the mixture be worth? 


Anf. 21 38. OY £ 14 


7. A goldſmith mixes 30 « ounces ; of gold 22 carats 
fine, 10 ounces 20 caracts fine, and 20 ounces 18 ca- 


racts fine: How many. caraGs fine is the mixture? Anſ. 


2055 5 chat! is, of the 24 N or caratts into which the 


.ounc E 


ee 
* 9 
4 2 REC KE 
” 0 
Þ k + » 
4 N 7 


a A = 


chaps vo. ALL 18K TON, | : 17: 


ounce is ſuppoſed been 3 neben pure gold, and 
the. remaining 35 are allo ot: 16 963 6h net 1 
Nedicines are 3 wh or Wand age x by. 
this rule; for underſtanding the manner whereof it by | 
be neceſſary to obſerve, _ 3 4c 50 Fon 
That medicines, ' drugs, or ſimples, ES, ih ke to 
their qualities, are divided into hve” "ſores, "viz. hot, 
cold, dry, moiſt, temperate ; and all, except the laſt, 
admit of four degrees, repreſented 4 Wakes, as in the 
fab Save ' eien 2 | 4 84 


* - "W+ * 2 ad AE © : 
3 a ö "tt 4 444 £45] 22 21 262 


Ind. (1312 Lel 5161248 Thi: The index + 
denotes cold * ; 


568 se moilt in the 2 
cb "Jo £1... 3 (degree, and 9 
MLS -- of _ "rofl of f heat and. denotes hot S 
eee 
„ „„ We 


Ex AMPLI oo ey 


17 1 . foub Gmples, A, B, C= D, od; mix chem 
as follows, ' viz. 4 oz. of A hot in the 4th degree, 1 02. 


of B hot in the 2d, 1 oz. of C temperate, and 3 O. f 


D cold in the 3d degree; ; what will be the quality of s 
mixture or ere ? Anſ. bat! in che ut EY 


44 * 9 — 36 + q 
r 
; -C.1 * 5 = * 3 
D 


5 9) S4 hot i in the 0 degree. 


Ys Alli gation Fim 2555 


 Alligation alternate, being the converſe of alligation 8 
medial, from the rates of the ſimples, and rate of the 
mixture e _ the nn. of the 2 


RULES. 


11 ALLIGAT TI. 10 r 2227 
11 4 3 ; 4 4 = O0 0 * 4 en 
bes blog D eee en ec 


7754 Place t 3 rate of the mixture on the 411 16 43 = 
brace, as the root; and on the right fide. of the brace 
ſet the rates of the ſevecal ſimples, under ons Farben 

as the branches. * 


II. Link or alligate the branches, ſo as : 
and another leſs. than e FROG VERY be ST 


5 III. Set the Scents. 3 „ *q Le and the yang 
| ral branches, right againſt their reſpectire yoke-fellows,. 
Theſe alternate 3 are the — required. 


| Note I. "If avy. Will happen: to. Vane two. or. lade 
yoke-fellows, the difference betwixt the root and theſe 
yoke- fellows muſt be placed right againſt the laid * 
one after another, and added into one ſam. | 
Mete 2. In ſome. queſtions, the branches may ol al. 
ligated more ways than one; and a queſtion will al. 
ways admĩt of ſo many anſwers, as there are different 
ways of linking the branches. 
Alligation alternate admits of three varieties, viz, 
1. The queſtion may be unlimited, with reſpect both 
to the quantity of the ſimples, and that of the mixture. 
2. The queſlion may be limited to a certain quantity of 
one or more of the ſimples. 3. l be queſiido —_ _ 
| limited/t9's certain My of the mix ure | 


Variety I. JD 


When the queſtion i is unlimited, with pen both to 
A the quantity of the ſimples, -and that of the mixture, 


This i is called Alligation Simple. 
"EXAMPLES. : 


Sn. A grocer would mix ſugars, at 5 d. 7d. and 84 
per lb. ſo as to ſell the mixture or compound at 8 a 
Ib.: ; What gpantiry of each muſt he take? 3 


5. 


. er TE . 419 : 


Here the re , The. mixture 9 iö aged on * ler 
ſide of the brace, as the root; and on the right ſide of 
the ſame brace are ſet the rates of the ſeveral ſimples, 
' viz. 5, 7, 10, under one another, as the branches; N 
according to Rule I. eg 
The branch 10 being greater than the root, is ian” 
ted or linked with 7 and 5, both theſe. 2 leſs than 
the root; as directed in Rule II. 
The difference between the root 8 and the bench $s 
vize 3, is ſet right againſt this branch's yoke. fellow 10. 
The difference; between 8 and 7 is likewiſe ſet right a 
gainſt the, yoke: fellow 10. And the difference betwixt 
8 $ and 10, viz. 2, is {et right againſt the two yokesfel- F 
lows 7 and 5; as ba ah, by Rule LIT.” 
As the branch 10 has two differences on the; right, 
viz. 3 and I, they are added; and the anſwer to the 
queſſion is, that 2 lb. at 5 d. 2 lb. at 7 ie s at 
10 d. will make the mixture required... .. . 1. 
Ihe truth and reaſon. of the 4ules. will appear by con- 
3 ſidering, that whatever is loſt upon any one branch is 
gained upon its yoke - fellow. Thus, in the above ex- 
ample, by ſelling 4 lb. of 10 d. ſy gar at 8 d. per Ib. 
| there is 8 d. loſt: but the like ſum is au . 
tuo yoke-fellows ; for by ſelling 2 Ib. of 5 d. ; 
8 d. per Ib. there is 6 4. gained, and by r ab, Y 
of 7 d. ſugar at 8 d. there is.2 d. gained; and 6 
2d. make 8d. . 
Hence it follows, that the rate of the mixture _ al- 
ways be mean or middle with reſpect to the rates of the 
ſimples; that is, it muſt be leſs than the greateſt, and 
greater than the leaſt; otherwiſe a ſolution would be im- 5 
poſlible. And the price of the total quantity mixed, 
eomputed at the rate of the mixture, will ahways be c- 
e ann che een eee, 


caſt. 


"2 } * 


R 1 11er o. rem 


al up at the reſpective rates of the ſimples. This may 
be uſed by way of proof; and the above n 25 
ved i in this manner follows, | fe 


8 1 
8 £ Py — 4 
. 5 
E Gt. 
' | 
- Eau. % 
* 4 | 1 . LE: 4485 1 
r fay, C 
= 1 85 8 . ** 1 
: ; 8 F . - * * 
ä org oy oe 5 re 
| | That | is, "as ſam of the prices or price of u "_ va 


* ture, divided by the ſum 0 e vantities, . votes the 
5 / 2 ny: 'he ah 0 15 
| From the above proof i it is obvious, that the rates of 
6 the ſimples, their total quantity, and the price of the 
mixture, being given; the rate of the mixture, and con- 
ſequently the quantities of the ſeveral fimples, may be 
Found : 5 r rice of the mixture divided by the to- 
Tal qua je ſimples, quotes the rate of the mix- 
ture; Ache 2 Akad differences of which, and the ſeveral 
| rates, are the quantities fought. = | 
be anſwer in the above example comes out to be 
2, 2, 4; and as the branches can be linked but one 
way, we can; by the operation, have only this ſingle 
"anſwer: but then any r three numbers that have the 


w 
1 e 1 a—c crc a a 1 —=——_ 


ſame proportion to one another, found by diviſion or 
— will alſo anſwer the queſtion, By this l 
means the anſwer found may be increaſed or diminiſh- 2 


eg, till it ſuit the ſtock of fimples on hand for making 
the mixture ; . As s in the following ſpecimen, ans ans | 
* 31:35 Os. 
1. 2. 3. * 1 «62 10 8. 9. to 11. 12. 13 
ga. J f. 3 5 6. 7. 8. 9. 10. 11.12. 1. ber. 
Vw 25 4c 10. 12. "24s 76. 16. 20. 22. 24. 26.7 19 
| dsp 101 393 16 97119 593 [ ln 4 
- Batwerbay alſo find hticumerible other ande by in- 
crealing or diminiſhing the alternate differences of any 
pair 
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pair of ſimples, without varying the reſt, by one or other 
of the two rules following. 

I. When the rates of the variable pair of ſimples are 
both greater, or both leſs, than the rate of the mixture: 
increaſe the alternate difference of the one, by adding 
to it the difference betwixt the rate of the mixture and 
the rate of the other variable ſimple; and diminiſh the 
alternate difference of the other, by ſubtracting from it 
the difference betwixt the rate of the mixture and the 
rate of the former variable ſimple. 

The alternate difference to be increaſed is optional, 
or which of them you pleaſe ; and inſtead of the alter-; 
nate differences, you may uſe. any other numbers that 
are in the ſame proportion; and the higher theſe num - 
bers are, the more anſwers they will afford. We ſhall 
exemplify the rule by the proportional nurabers, 13, 13, 
26, found above, making 13, 13, the variable pair, 
their rates, 5 and 7, being both leſs than 8, the rate 
of the mixture, and ſhall continue 26 unvaried. 


By n 13 in the upper M5 we have 44 .rh 


13. 14. 15. 14 17. 4 
13. 10. 7. ö 12 1 ay r ; | 
26. 26. 26. 26, 26, e e 5 


By * 13 in the ſecond line, we ba, 2 a 


13. 12. 11. 10. 9. 8. 7. 6. f. K 3 2. 2 
13. 16. 19. 22. 25. 28, 31. 34. 37. 40. 43. 46. 49. 
26. 26. 26, 26. 26. 26. 26. 26. 26. 26. 26. 26. 26. 


II. When the rate of one of the variable fi imples i is. 
greater than the rate of the mixture, and the rate of 
the other leſs, their alternate differences, or, rather, 
the numbers proportional to them, muſt, as directed in 
the former rule, be both increaſed, or both diminiſhed, . 

and either or each of theſe ways may be uſed. 
We ſhall exemplify the rule, as formerly, by the 

proportional numbers 13, 13, 26, making the firſt 13 
and 26 the variable pair, whole rates are 5 and 10, the: 

Vor- II. . one 
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e below and the other above 8, the tate of 
9 and ſhalt continue the at 3 Wee * Ke 


By increaſing both, we bare, 


VVT 
5 5 2 13. 13. 13. 13. 13. 13. 13. f to infinity. 
2. e , 


ſhing both, we have, | 


Se000 24; 1 9. 7. . e arms » 

** 1A 33. ** 13. 13. „ 2 Sn. Yak i 
4 26. 33, 29. 175 pe Loh I 4999 2 5 
ber, we. "may. ET the ſecond I 5 ibs eel va· 

fiab le pair their rates being © * and 10 the one below 

and the, of er above 8, the rate, of the mixture, ang 
continue the ficſt 13 ppyarigd, * under. CY. 


By increaſing both, we have, EE © een 


13. 13. 13. 13. 13. 13, 14. 13:13] ot 
13. 15. 17. 19. 21, 23. 25. 2% 29. eig 
26. 27. 28. 29. 30. 31. 32. 33. 34. 5 


boch, we have, 


13. 13. I 13. 13. 13. 13. £1 5 
TECC 
26. 25. 24% 23. 22. AL 3 2 Dd; 


The reaſon of the rules is qbvious.z fox by. ipgpeaſing 
or diminiſhing the Ke lang differences, or other num: 
bers pro portional to them, in the manner preſcribed, 
the value of every pound of s or eren Is 5 
nate of the wißt RY 

Toles 10 12011 ? 


| apy vintges, would mix wines; at 148. 188. Wi 
ard 22 s. per gallon, fo. as the mixture way. be Worth 
1255 Ar. gallgn:, What TOY: of, nen ke he take? 


: tot. (1 #3 


we; 4. 
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N thus. Gal. I th 5 7 1 bas Au 


x8 ; 
CER 31 10 43 At 


— a. ; Gal. MM g, thus. Gal. 


1109 15 | | 8 
"a "I | 1 | 


90 e thus, Cal. 1 "I Gat. 


14 5 . 

4's | 2 
WE 55 E . 
3. * 


Hase the Gples are linked fr A e ways ; 5 
a0d accordingly we have ſeven different anſwers to the 
queſtions and, by multiplication or diviſion, each of 
theſe will produce other anſwers to infinity, Again, by 
taking each pair of ſimples ſuceeſſively, and incteafing 
or diminiſhing their alternate differences, or other num- 
bers proportional to them, in the manner — above, 
we ſhall have ey anſwers innomerable. Gf 


A grocer mixes tete, at 78. * % 2.106, 4d 
at 13 8. per lb.: How much of each fort muſt be take, 


that. a pound of the mixture may be worth g. La. ? 
"PE. Ib. . Secondly, 5. 


F 5 
1 2) . 54123 B27 


4 5. 5 | 
0 _ 5 . 


5 
$95 4 
| 15 | 


| Other 8 tis 
ble may be found by the 
methods euplalned above. 


7 5 An apothcary wok: mix four fimples, viz. A 
bot in the fourth degree, B hot in the ſecond, C tem- 
perate, and D cold in the third, ſo as the mixture may 
be hot in the firſt degree: What quantity of each ſim- 
ple muſt he take? See the os on r of me · 
dicines in e W | 


oxiAjixg= * = wile end lech; 
647 4B[ax7=28 The branches may be 
"t5-Y3C|3x5=z15 alligated other fix ways, 


2 1 1 D]ix2= 2 which will afford the like 
ents Proof 54 : NT 6 
| Variety II. 


When the queſtion i is limited to a certain quantity of 
one or more of the ſimples. This is called Alligation 
Partial. 

If the quantity of one of the ſimples cabs be limited, 
ns the at and take their differences, ” if 
there 


9 £ 
— 
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chere had been no ſuch limitation; and chen work by 
the following proportion. 


As the difference right againſt the rate of the fieple ; 
whoſe quantity is given, 


To the other differences er, 3 
So the quantity given, 5 
To the ſeveral quantities ſougbt. 4 ee 
E KAMP L E wy. 


1. diſtiller would, with 40 "gallons of brandy . 5 i 
128. per gallon, mix rum at 78. per gallon, and gin at 


45. per gallon : How much of the rum and gin. 1 he 
_ to * the mixture at 8 8. per atone - 
4 = of 188 = 
32 of rum. af 
The operation gives for anſwer 8 Salons of 5 5 
4 of rum, and 4 of gin. But the queſtion limits the 


12 ws | 
84 7 
147 4 32 of gin. 
haf of brandy to 40 gallons ; therefore fag, 


* _ 


11 5 4 40 2 2 


The vantity of gin, by the operation bei alſo 1 
the bee needs not be repeated. The r. is che 
fame as fotmerly. - 

As the branches can be linked only one e way, we can 
have but one anſwer by the ee. and becauſe the 
quantity of brandy is limited to 40 gallons, there can 
be no recourſe to proportional numbers; but by pro- 
ceeding with the remaining pair of ſimples in the manner 


formerly taught, we may have a om many other an- 
ſwers, as follows, viz. 


By increaſing the firſt 32, ve TORE . 


40. 40. 40. 40. 40. 40. 40. 40. 1 
32. 36. 40. 44. 48. 52. 56. 60. > Ge. 
32. 3k. 30. 29. 28. 27. 26. * 


8 AL Lt TEETER! - [ous 


0. — BA, 
32. 28. 24. 20. 16. 12. 8. 4. 


32. 33. 34. 35. 36. 37. 38. 39. 


2. An innkeeper woold, with 72 Fabel. ug; his beſt 
corn, at 60 d. per buſnel, mix other corns at 48 d. at 
36d. at 24d. per buſhel: What quantity of the laſt. 

three muſt he take, that the mixture may be worth 
| 11 per | — AE tie: 


[iN A149 oe: ; 
42 10 6122 42 + 13 | 216 
I 


WW 


| Fourth, An. 
6,18. 24 72 145 118172 
e 41.36 18 18] 24196 
2 18,6 124172 * 6 524 
Fay 18 | 54 = 8 24496 
Anf. 1 
Fr 2 15 18 N 


18 
18 


6,18 | 
6448 | 
J18, 6 
18, 2 „ 
1 = of the ſeven E den 72 is limit- 
ed; but then any two of the three remaining ſimples 
may be eſteemed a pair, affording in all three pairs, | 
from which innumerable other * may be found. g 


1 
$ - 


. s & 
& . 
: ; Zo 
£ - k 
* 
i 

” 4 N > 
2 - 

E " 

* 
- 


FN I 5 7 * Y 
4 # : * 
_ 


— 


chop. vin. ALL 10A r LON, 


and at 41. per o.: What quantity of the 
what quantity of alloy muſi he take, chat the — may 
be worth . 5 2 o·. 


2 ; 55 
4.2514 
6 Ane „ 
: 8 : 
As 4.25 85 2:5 5 1 a. 
Ke : 1 


* other ways bf licking, and Gem the pales that a · 


riſe from the three variehle n en anſwers in · 


numeTable may be found. 


4. Avintner would, vith ai of wine at 12 $. 
per gallon, and 20 gallons at 15 s. per gallon, mix o- 
ther wines, at 18 8. andat 20 8. per gallone What 
quantity of the laſt two: muſt he take, that the miu 
may be worth 16 s. per gallon?  _ 

This queſtion is limited to a certain quanticy ef two 
of the Gwples, and, previous. to the operation, the tua 
given quantities muſt be ſuppoſed to be mixed by them · 
ſelves ; and the rate of che * found 57 ee 


| Gallons. opts | pain 3 15 
10, at 125% lch lo 1 
20 at ene 300 | 


30 3 - 30)420(14 . per bene. 3 
The en now: cage be conſidered: as limited only 


in the quantity of one of: "the fimples,. and ney be pro- 


pled: and ſolved as follows. 


A 


2 


3. A goldſmith would, with 85 „ 
51 Ur es. mix other ſorts. of gold at 4 l. 10 8. ger oa, 
laſt tWw· o and 


— 


e 


A ADLIGATION. | 


1 2 with 30 
| 2, 4 . 
1 is v4 0 
| That i is, 30 — of wine at | at 14 6 per gallon ; or 
reſolving this compound into its ſimples, hs anſwer 8 5 
that 0 gallons of wine at 12 8. per gallon, and 20 gal. 
lons at 15 s. together with 10 gallons of each of the 
other two ſorts of vibe *. make 2 mixture proper 
10 x 12 = ES | 4 | 
15 20/% 18> 16 405 25561 9/14 nat th : 
| IO * 20 == — 200 Rn "We e 4 thi 
: 1 1 = ad | 5oſoovtes proof. truly f ty 
Sk —— 30, or rather: 10 og are limited an 
. but from the remaining pair e. many Oy” an co 


ſwere may be found. _ - qu 
The procedure is the ſame when the queſtion | is l- 


1 


3 a — —— a 00 Variety III. 6 2 5 
4 ; When the (pion is limited to a FD quail ** 
5 the mixture, this is called Alligation Total. 5 
After linking the branches, and * the 1 p 
ces, work by the proportion following. | 155 
As the ſum of the differences, 5 exf 
To each particular differen ee; [we 
tn 80 the given total of the mixture, lim 


7 the eee l 1 ay 


OY 411104 oN. 
% {400 Ae . . * P L. E 1 
4. 4 vintner bath wine af 3 8, per gallon, ht Vane 


5 it with water, [0.4 as to make a compoſition of 144 
allon : How much wine 


428 B 1 


4 


* 


S "#4 14 
-# * ; 2 Bows 
, . . F 2 * ＋ £ _ 7 "1 "Y . 2 
2 ? 4 4 N 285 F * 7 4 1 * 8 # * * 2 4 
* * VS . -X * * 
* * _ x 
. 2 740 a. — " 
Y < 
i + 4 


97] 14285 of . 21 - 
= r 24 of water, a. a We | 
35 x 244 total. 1 ee ee eee 
0 1h 12 56 = 44% 41 
3915 * 1 Ro 124 X 0 — age N 5 1+3y.3 45 | 
CY 22 Proof at of ee a 1 
As oY : 30 r 144 120 | 
As 36 6 TY 144 3 5 | 
There belag here only two wan and the total of 1 


the mixture Arp 1 nn 150 *. of one an- 
ö lere, 1 06 + 4 Ft | 4 n 
2. A Aller Would: mix Wa at v7 8. with at 7 8. 
and eyder at 1 8. per gallon, ſo that the mixture may 
contain 26 gallons, and be worth 58. Jo” r gallons What 


- quantity of each muſt he take? Da” 
464145 . 70 „ yr 
4 | a 4 * 22 8 
3a2 | 94 * W518 ff 26 10 
4 EE [BY 


Footy the alternate differences, an n immenſe variety of 
ather unlimited anſwers may be obtained by the methods 
explained above; and any one of | theſe unlimited an- 
ſwers, that ſuits the purpoſe beſt, may be reduced to the 
limits of the wr vr by the proportion aſſigned above. 
And even from the limited anſwer other anſwers may 
be found, by * directions following, viz. 


Wok. II. | When 


7 


N © 


"pp 2 ALLIGATION. | Fan in. 0 
: When three ſumples, as here, ate mixed; hank the 
"Ho er. be limited, yet from the anſwer found by the ope - 
ration, other anſivers may be deduced in the manner 
following. Go 4 
Firſt, Increaſe or diminiſh the quantiry of that ſimple 
whoſe rate alone is greater or lefs than the rate of the 
mixture, by the difference of the differences between the 
rate of the mixture and the rates of the other two 
ſimples. Thus, in the above. example, the rate of the 
cyder alone is leſs than the rate of the mixture, and the 
differences betwixt the rate of the mixture and the rates 
of the other two ſimples, are reſpectively 3 and 2, whoſe 
difference is 1; and accordingly the quantity of the cy- 
der found by the operation, viz. 1o, may be increaſed 
or diminiſhed by 1, that is, it may be made 11 or 9. 
Secondly, Of the two remaining ſimples, increaſe or 
diminiſh the quantity. of, that one whoſe rate is fartheſt 
from the rate of the mixture, by the ſum of the differ · 
ences betwixt the rate of the mixture and the rates of 
the other two ſimples. Thus, in the above example 
„ of the two remaining ſimples, the rate of the brandy is 
fartheſt from the rate of the mixture, and the rate of 
the mixture differs from the rates of the other two ſim» 
ples; viz the wine and cyder reſpectively, by 2 and 4, | 
' whoſe ſum is 6; and accordingly the quantity of the 
| brandy, viz. 8, may be increaled or diminiſhed by SH 
that is, it may be made 14 or 2 5 
- Thirdly, Diminiſh or increaſe the quantity of the re- 
maining ſimple, by the ſum of the differences betwikt 
the rate of the mixture and the rates of the other two 
ſimples. But here obſerve, that the quantity of this 
ſimple is to be diminiſhed when thoſe. of the former 
two are increaſed; and the contrary. Thus the quan- 
tity of the wine, viz: 8, is to be diminiſhed or increaſed. 
by 7, the ſum of 3 and 4, the reſpettive differences he · 
twixt the late of the mixture and the rates of the bran- 
dy and cyder that is, it may be made r or 15. 
By this nieans other two anſwers: to the above que - 
mon are obtained, which, with the en e | 


the ee are here zahl ved. ee Jar 
12 Brandy 


- 
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Brandy iis WW FF HA 2 
' Wine . a - ER rn 
hoe IT, 10. 9 np „% 


"3 A yoldfmith b. bach od forts of 4 viz. No:, 
| of 24 caracts fine, No 2. of 24 caracts fine, Ns 3. of 
18 caracts fine, and No 4. of 16 caracts fine: How _ 
much of each ſort muſt he take, to e maſs of 60 
| ounces, of 21 caracts: 3 4% | 


. 


1 


: As 2 2 60 : * 5 
As 12 60 15 
: 60 2 5 


As 12 


12 The es lo a above POE Oh may 87 linked o- 

ther ſix ways, which. will accordingly afford io 88 o- 
ther anſwers. 

When four ſimples, as here, are thixdd, and i i is re- 
quired to deduce other anſwers from that found by the 
operation, in this caſe one of the ſimples muſt be con- 
ſidered as invariable, and the three variable ſimples muſt 
be ſuch, that the rate of one of them may, with reſpect 
to the rate of the mixture, be oppoſite to the rates of 
the other two; that is, if the rate of one of the va- 
riable ſimples be greater than the rate of the mixture, 
then the rates of the thier two mo both, be WH and 
the contrary; | | 
Thus, in the 1 e example, 5 No 1. inva- 
riakla, the rate of No 2. is greater than the rate of the 
mixture, and the rates 5 the other two are both leſs; 
and accordingly by the three directions ſubjoined to 
Ex. 2. we may, from the anſwer 1 in Ex. It deduce er 
anſwers, as follows, 


R 2 N 


- 


— / 


Nox. 25. 25. eee 
ß 23 Me, Oo 2007; 
No „„ ˙ Af. 
Ns 4. 15. 11. 2 

| 80 6o 68 Go. 


15 - > 
"3h / 1 
e 


Ven, making No 2. invariable, we (hall have, 
% ; er nfs Re 1b „ 
„ ee * 

1 — „ EN 


Go. 60 Go. 


Again, making N | 3. 3 we hall lis, - 
| N*-8. - 301-250 29. 1% 7 1, 
J „ 


ut pI 5 


JV 


— — — — — — 


een een e 


— | Lally making No 4. invariable, we ſhall hone 


„ ode 17. 21. 25. 29. 33. 
„„ ‚ N , Obs 3 


By king the ſix anſwers that will ariſe from. the o- 
ther ſix ways of an, and proceeding in like manner 
VUith each of them, a PP many r ee my. de 
flüound. | 
e A merchant having wines at 12 d. 14 d. 15 d. 184. 
and 22 d. ger pint, would make a mixture of 1240 


pints, to ſell at 17 d. per pint: "What quamiey | of each 
muſt * tale ? 


£x.2"# „ 


77 


PA 


N 8 F 5 . 1 " — ON p44 + ; | 9 4 
% . 9 Fe” : ; of 125 _ ; s <5 F Wy” : BS, 
1 : g F "a | 75 = © 1 TS a 2 1 1 N 
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8 , 

WE 


v als Tn 
\ , 5 4 
ö 


8 

7 * Th : 
L 
” , of 
: ane} 1-5 
7 I 1 1 
of 4 * 6 

” of > ji 
. 5 200 —— 


I, 


1 
7 w ; 
. » ur * 
4 LO 1 
L - 
8 1 N 4 I 
Was * 


gow 9 
| of 3 © 
e 
__ Y 0 


As 31 4 
A= 31 : 


Fo — 
e * 
| 7 200 © 
ay 15 N 10 5 1240 N 6 12 lt 
NS. 7 * SSH 2 205 90 f Tyr 2 8 
L $15 HE, [a 21 NF 1 S 2 240 ena 811 .. 


5 22 1240 200 i 
10 Nane W cf hog 5 
iSintat 79 * : 
The 3 i in this Ai may be alligated 
great many other . q gacks: of which will, a 
different anſwer. b 266 63450298 as e 
When five ſimples, as here, are mixed; in ne er to 
deduce other anſwers from that found by the operation, 
two of the ſimples, taken by turns, muſt always be 
made invariable ; and the three remaining ſimples muſt 
be ſuch, that the rate of one of them being greater or 
leſs than the rate of the mixture, the rates of the other 
two muſt reſpectively be both leſs, or both greater, tb 
the rate of the mixture; and then the procedure is the 
ſame as formerly. In like manner, when ix, ſeven, 
eight, &c. ſimples, are mixed, all the ſimples muſt by 
turns be made invariable, except three; and theſe three 
muſt be qualified as above. 
+ 5. Suppoſe 9 lb. of pure gold 6 in a Fele 
full of water to expel 3 lb. cf water, 9 lb. of pure 
ſilver to expel 6 lb. of water, and 9 lb. of a maſs made 
up of gold and ſilver to expel 4 lb. of water; required 
the quantity of gold and filver in the faid maſs. 
In order to ſolve this queſtion, the three ſeveral quan- 
tities of water expelled, which denote the ſpecific balks 
or gravities of the ſimples, muſt be conſidered as the 
rates; that of the maſs being eſteemed nee an the 
older tue ibe branches, as (NOTE e St of nw 
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| R Wh = 
| Hence i is bed the 44 Ws 3 hich- reſpect to 
the crown of Hiero King of Syracuſe; He had ordered 
a crown to be made of pure gold; but ſuſpecting that 
the founder had mixeil ſilver with the gold, he deſired 

Archimedes to examine the affar,' and tell him, how 
much gold and how much ſilvet was ia the crown. Ar- 
chimedes, by immerſing the crown, and alſo the like 
8 of pute gold and filver, in water; ſeverally, 


g the relpective quantities of Water expelled, 
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ri HE Rule”; of Falſe is fo called; Fre the 
| . help of falſe ſuppoſed numbers, the true ones are 
dj covered ; and is divided into Sin ys aud Double, 
or ioto Single Poſition and Double P 8 | 
Before the knowledge of algebra came to be com- 
mon, this rule was in high eſteem, and found to be of 
great ſervice; and though not fo univerſally practiſed 
now as former] 4s Vet! ilk it continues to be oe —— EZ 


” a 
* — 
— * 
able * ; A 0 * Fo 
1 o , ” G . 
- * 2 x 
— 5 p +» 4 
» 


3 1 EOS L : AR 
A 4 ; #4 


1. Singh Poſter. 8 
TY" 4 32 *27 N 


- | Single didn i 8 when, by one Ireen, e one 
ion, the number ſought is diſrovered: in the ſind- 
of which we work firſt with the poſition, as if it 
was the true number; and, having brought: out the re- 
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; ſult, we then proceed by the following proportion, 
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As the reſult by « X | 2 
To the falſe poſition ; 2 
Z3o the true reſult, 5 
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_ 15 A, B, and C, buy a quantity 1 wine for 340 l. . 5 
of Which A pays three times more je B, and B four 


: times mare chan C- What paid ene? ro, 
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. 3: Sup | the Gas Ya to.be ale To 
and C, in the following proportion, vi. Az B , 1 
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ᷣ ! 11 2d, Proof. 29, e Pie. 
A ſchodimaſter heigs aſked has many Kcholers b he 


at anſwered, If *Fhad” as many, half as many, and 
one fourth as many, 1 ſhould have 99: How mV bad | 
he? -n/c 36.” 

Sale 1 and C, ſcouring of their age, B ſays to A, 
Jam as old, and half as old again, as you; ſays C to 
B, I am twice as old as you; and A affirms, that the 
ſum of their three ages amounted to 165 What was 


esch man's: age? 4 f-r AugosB 45. and Cg years 


of age. 28 b 


6. 5 gentleman bought a chaiſe, horſe, and 5 = 
for 551 


c1,- the horſe came to twice the price of the 

chaiſe, and the harneſs coſt one third the price of the 

horſe: What did he pay for each? Anſ. For the chaiſe b 
F AS for the . _ and for the haroeſs 10 l. 


Doobie rr when two 8 or two po- 


ſitions, muſt be uſed, in order to diſcover the number 


ſought : in finding whereof, work with each poſition, as 


if it was the true number, "ill by this means you bring 
out the refults, and conſequenily the etrors; and en 


3 q N 1 34 
proceed b by the following") WS Oy” wm 
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5 ö R UE. 
1 Multiply aa two 8 into 9 altern errors 3 
| then, 


* * 28 „ 3 0 185 4 
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2 5 errors | alike, that is, both exceſſes, on 
| fecte, divide the difference of the products 5 
ference of the errors. But if the errors are — 1 that 

is, the one an exceſs and the other a defi fe, divide 
ſum of the products by the ſum of* the errors. 

Or, inſtead of the above rule, youth 

lowing proportion. A. 
As the difference of the errors, if all | 
jf unlike, „„ 
To the difference of the poltions; 1 . 2-28 20648 
To a fourth * W . 
Which fourth number added t By or ſubtracted Ing 3 

the poſition e the 1 gives. the . ö nk | 


ſought. | MES 
i EXAMPLES. n 
«Apron uy 36 ger of liquor for 50 fillings 


+ + NY ot paar 1 
ED Beer 6, ar 6d. is,” 5 e ee 1:14 
„ e, 7 3 


tee ee e e 5. error ee. 
„ 201 Per. I a 9 4. x 
Paſt 2. Beer Io, at 6d. is,” 3 
e wine 20 1 400 60 
i #* 5-1 Trek | 
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2 155 Beer 16, at 64. is, E 
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| 14. > AL 5. b. 
work by the proportiov, as follows. | * nt 


As 10 : 1 $6110: 
3 10 „4 15 „ 


Aus 16+ 6 = 16 pints b 
+ 10 25.19 pines of JEW, 5 before, 


"= ly to | _nerceive, that the foneth. minber a 
here be added to the poſition, becauſe, by indreaſing 
the quantity of beer, the quantity of wine is leſſened ; 
and this of courſe leſſens the reſult, whieh is too great, 

The poſitions might have been ſo cholen, that the 
errors thenee arifing would have been both defetts, or 
the one an exceſs, and the othef a defect; but the 59 5 
ing of this is left as a proper exerciſe to the learner. 
Theſe varieties ſhall be 1 owed d in other examples. 

It is worth while here ay to obſerve, that double 
poſition takes place, of becornes neceffary, when there 
is no partition of prices of quantifies given, whereby to 
found or apply a proportion; for the queſtion ſays, A 
perſon bought 30 pints of liquor, part Beer, part wine, 
without partitioning the quantities; whereas, had the 
queſtion ſaid, That For every 8 pints of beer, he had 7 
pints of wine, the anſwer might have been found by 
- ſingle poſition. _- 
| Fhe'fedlos of the aged proportion will appear by 
1 ng Wi that the reſult varies with the poſition ; and 
that the error of a reſult is ever proportional to the er · 
ror of its poſition 3 ſo that the error of any one reſult 
is to the error of its own poſition, as the error of any 
other reſult is to the error of its poſition ; and the dif- 
ference of any two reſults has the ſame proportion ta 
de difference of the poſitions from which they flow, as 
the difference of any other two reſults has to the differ- 
ence of their pofitions. But the difference of the errors 
is equal to the difference of the reſults ;. therefore, As 
the difference of the errors, if alike, to the difference 
"of the politions, ſo either error to nende, VIZ 
the Erfot of = — 5 5 

n When | 


— 


When the errors are unlike, one of the falſe reſults is 
greater and the other leſs than the true reſult given in 
the queſtian; and conſequently the difference of the er- 
rors is foupd the ſame way as the difference of an af. 


firmative and negative quantity, namely, by taking their 


ſum; or, in the ſame manner as is found the difference 
of latitude of two places, whereof one lies to the north 
and the other to the ſouth of the equatot; that is, by 
adding the latitudes of the two places into one ſum. 
The truth of the rule will appear, by obſerving, that 
the difference of the two products arifing from the -myl- 
tiplication of the poſitions into their altern etrors, may 
- be conceived as made up of two ſmall parts or products, 


vi. firſt, the product of half the ſum of the poſitions 


into the difference of the errors; ſecondly, the product of 
half the ſum of the errors into the difference of the po- 


ſitions. Now, the former of theſe ſmall products, di- 


vided by the differenee of the errors, quotes half the 
ſum of. the poſitions, the diviſor. being one of the face 
tors; the latter of theſe ſmall products, divided alſo by 
the difference of the errors, quotes half the ſum of the 
errors of the poſitions, by the prapertion 3 and conſe- 


- quently the ſum of theſe two ſmall products, (equal to 


the difference of the alternate products), divided by the 
difference of the errors, quotes the true poſition, or an- 
ſwer ſought, when the errors are ale. 2 


| When the errors are. unlike, their Mifference, as alſo 
the difference of the alternate products, is found by ta- 


Lg 


king their ſurs, as has ben already ſhown. | 


2. A, B, and C, built a houſe, which colt 76 J.; 


whereof A paid a ſum unknown, B paid 10 l. more than 
A, and C paid as much as A and B: What did each 
C 8 = 


82 
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Ex „ 76 proof, © 


2 þ By 43 proportion, * „ 1222 
A. 12 Me 21 32 : 8. And 8 62 14 1A. ſhare, 
Or, As 12 32:20: 8. And 54 9 145 as before. 


It is . that the fourth numbers here muſt be 
added to che e en the: reſules were both too 


{mall, 


<P * 


157 8 8 out 40 quarters of 
3 part wheat, part barley, reegived, in name of 
28 8. or 330 d. being paid at the rate of 12d. 
for 6 every” quarter of wheat, and 6d. for every quar- 
ter of barley: How many of the 49 * were 


— boy and how many were dad t 
FF 9 5 


val von 1. Wheat 10, at 12 d. is, 120 8 „ 
© Barley 30, at 6d. is, 3 


Sol © RT „ Reſult 300 300 
29315 5 „ 330 
R Error of defett 36 „ 


ls eee 

ä 138 2. 4 2 Sat Ny 

Puſiion 2. Wheat 26, at 12 d. is is, * ip e 

* 14, at 6d. is, 3 : | 

abs v4 * Reſulr "396 

Ego Ws 2» } 
ra ef aal +6. 
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— 


 Pof. Er. 25 F | % 0 "oh. © * 3 1 U 448 n 
10 x 60 600 . Vile 
26 x 36 8 ö 5 


850 1 5 7536 r6 quarters of wheat. | . >: 121 


e whale "Be =" *, 194 
. rer 24 at 6d. is, 144 


A. © 6 „„ Proof 336 335 


45 96 16 20 1 N 
on AS 96 :-16:32.00;; 580097 8 - 


And 6+ 10 = 16] quarters of er, 
And 26 — 10 16 as before. | 5 


"The fourth number of the firſt proportion is added to 

the poſition, becauſe the reſult was too little. But the 
fourth number of the ſecond proportion is ſubtracted | 
from the poſition, the reſult being $06-grent;> | 6 125; £ 


4. What number is chat whereof 1 x, S and 7 
| make 197 | 


t po 


* z * 8 o . 0 * 2 £ * ä * r * N K a 5 ET 
* 1 * % % A 
— « 7 
mx 3» = "AL 8. dy N 
"e * 8 ] 4 
: = & &- . 10 
1 . 1 <0 ” 10. 
* : 2 N 
F 8:5 


1s e 6 | 
22 66 r 1282. 
= OY: : 7 12 1.66 
Reſult 15. 7 45 Reſult 9. 50 
Error +95 . Error — 9.4 = 
30 x 9.5 = = . to ts eallernrt . 
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my 350 ene * 
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| Hence 8 that any queſtion, ſuch as this, that 
properly belongs to ſingle potion, _ alſo be ſolved. 
by double poſition. 
Again, obſerve, that when the errors are 
unlike, half the ſum of the poſitions is the an 
number ſought, 1 
5. A, B, and C, diſcourſing of their age, A affirm- 
0d, that be was 15 years old; B ſaid, his age was equal 
to that-of A, and balf the age of C; and C affirmed, he 
Voss as old as bath, A and Be. What was the age of each 
perſon? Anſe.A 18; B 54, and C 72. 
6. A father dying, left to his three ſons, A, B, e, his | 
eftate in money, dividing it as follows, vir. To A be 
gave the half, wanting 44 l.; to B he gave a third, and 
134 l. over; and to C he gave the remainder, which was 


82 1. leſs than the ſhare of B: What was the ſum „ 
and what was each ſon's ſhare? Anſ. The ſum left was 

1. whereof A had 250 l. B 210 1, andE 128 1. 
_ ' 7, A and B had each a certain number of crowns, 
and ſaid A to B, If you give me one of your crowns, . 
I ſhall then have five times as many as you have behind; 
but ſaid B to HS, If 8 give me one of you crowns, 


al and 
wer, or 


then 


F 


Aale of FALSE 243 
then ſhall W of us have an equal number : How ma- 
ny crowns had each perſon? Anſc A had 4, and B 2. 


8. A gentleman had two horſes, Cheſnut and Swift, 
and a ſaddle worth 50 l. which ſet on the back of Cheſ- 


nut, makes his value double that of Swift; but the 


ſaddle ſet on the back of Swift, makes his value triple. | 
onſet. 


that of Cheſnut: What was the valse of each. Þ 
Anſ. Cheſnut 30 k and Swift 40 I; SUP. +. N 4. * 
9: The money ſtaked by A, B,. and C. playing, 
Hazard, was 324 crowns; but they happening to 
 gree, each ſeized as many of the crowns. as he DAY 


A got a number unknown; B as many as A, and 15 
over; C got a fifth part of both their ſums added toge> 
ther: How many crowns got each? Aal. A 122 B 
_= and C 4. 


E 2 * * 


git fd, whola- head was 6 


3; £45. > „ 4 


; 1, When firſt the gag vr was s tied 
Betwixt my wife and me, 
My age did hers as far exceed, - 
_— cc times three does three; | | 
Baut after ten and half cen g, uuf 46 
n 207” We man and wife had been, yes 
Tee: Her age came up as near to mine, . 
e e e . — is to ſix teen 
| Now, Tyro ſlcill'd in numbers, Ga 
nnn on the vedlngeayt | 


Anſwer, 


Bir, e years you had been, 
Tour bride no more than juſt fifteen. 
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Ty 45 be 0 3 by any given num · 


ber, the products thence ariſing are called powers of 
that number; and 2 grew m! is en the oor, 


or power. * 
e ate a. giren number; then's x#=2i8 


| the root or firſt power; and 2x 224 is the ſquare or 
ſeecond power; and 4x2 =8 is the cube or third 
power; and 8 x 2 16. is the biquadrate or fourth ; 
power; and 16 x 2 = 32 is the ſurſolid or fifth power; 
and 32 * 2 = = 64 | is the med yower/” or . ſquared, 


| Lig The natural enn 1, 2, 3, Ge. are ſometimes | 
Placed over theſe powers, denoting the number of mul. 
F tiplications uſed in producing. them, or ſhowing what 
ers they are; and are called indices or Eu 


7 
enen ſcheme. R 


N 5 Fersen * „ 2, oY 4 oy 4 4 ee. 


. The raiſing a * root or 3 . to hy power 
required, is called involution ; and is performed by mul- 
07 ming the given root into unity continually, ' as taught 
above. But the finding the root of a ou: power is 
| called evolution, or extraction of roots. 
If the root of any power not exceeding the ſeventh | 
power, be a ſingle digit, it may be obtained by inſpec- : 
3 tion, from the Rs Is table of . | 


TABLE 


* * 


a EXTRACTION f ROOTS. 1 


8 1 . nl os 
8 = TE M4 TE E 462 5 | | 
he [ ; | be 32 81 8 2 3 1 
8 5 q : - LS 8 8 Ir 15 an by | 
LL. 729] 8 

4 416 4096 16384] 

25 625 7812 

4-6 | 36 45650 27993 

17 | a9 | 343 eee 17649) 823543 

8 | 64 [512 32768 262144 2097152] 
19 _81 729 (6561]59049 531441/4782 F 


F Extradlion if the ſquare root, = 
R D LE 


I. Divide ls. given mb into periods of two * 
gures, beginning at the right hand in integers, and 


pointing toward the left. But in decimals, begin at 
the place of hundreds, and point toward the right. _ 


very period will give one figure in the root. 
2. Find by the table of powers, or by trial, the 
neareſt leſſer root of the · left hand period, place the fi- 
gure ſo found in the quot, ſubtract its ſquare from the 
faid period, and to the remainder bring down the next 
. 1 for a dividual or reſolvend. _ 8 
3. Double the quot for the firſt part of the diviſor; in- 
vire how often this firſt part is contained in the whole 
reſolvend, excludirg the units place; and place the fi- 
gure denoting the anſwer both in the quot and on the 
right of the firſt part; and you have the diviſor com- 


plete. 
„„ IE, 4. Multiply” 
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4. Multiply the diviſor thus completed by the figure 

put in the quot, ſubtract the product from the reſol- 
vend, and to the remainder bring down. the following 
period for a new refolvend, and then proceed as before, 
Note 1. If the firft part of the divifor, with unity 
ſuppoſed to be annexed to it, happen to be greater than 

the reſolvend, in this caſe place G in the quot, and alſo 
on the right of the partial diviſor; to the reſobvend bring 

© down another period; and proceed to divide as before. 

Wote 2. If the product of ghe e into t he 

diviſor happen to be greater than the vefolvend, you 

- muſt gp-haek, and give a leſſer figure to the guot. 
Motte 3. If, after every period of the given number is 
brought down, there happen ar ſaſt to he à remainder, 

you may continue the operation, by annexing periods or 
pairs of ciphers till there be no remainder, or till the 
decimal part of the quot repeat or circnlate, or till you 


think proper to limit ir 
rann 
| Required the ſquare root of 133225. 
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Square number 133225(365 roof 365. 

| Es, 2 ob 35 
1 div. 66) 432 reſolvend. 825 
ene. ige. 

| 5 5 ro 

| | „„ 725) 3625 reſolvend. „ 

2 product. _ 133225 r 


1 1 Required the ſquate root of 549908. 2 


- 


% 1 4 
* 
. « | 


a. x: EXTRAGTION of ROOT 7 


; n number gerast. 5 root. 


I div. * 49 2 A - 
129 129 product. 


2 div. 464) 2096 2090 relol. 
1856 1856 prod. 


3 div. 468 5) 2342 23425 reſol, 
... WE RD 


EXAMPLE Mm. 


1 the ſquare root of 72, to eight decimal pla- 
ces. 


%% ͤ oc 


72,00000000{8 48 5140 37 root. 


164) 800 
1 
1688) 14400 ; 
ä After getting half of the de · 
— - cimal places, I work by con- 
16965) 89600 tracted diviſion for the other 
, 84825  _- half; and obtain them with 


169702) 477500 the ſame accuracy as if the 
329404 work had been at large. 
169704) I "oy 8 ö 
1357603 


— T 4 F 4 9 2 
7 + 2 
A 


144 EXTRACTION: T of ROOTS, 


E X ye M P L E Iv. 
| Required the ſquare root of 2916 


2916. 54 root. 
fu BR 
to) 416 
416 


— 


E x A MP L E v. 
Required the ſquare root of 00122 5 


. Es 035 root 
65)*** 325 
Ss a 4 


: EXAMPLE v. 
Required the ſquare root of 5. mw 


5.87 562-423 foot. 
3 
44) 187 
9 
= 482) 115 1150 
i 964 
4843) 18600 
134529 


— s war tA 


| (4071) 


The 


cheap x. EXTR ACTION ef ROTE ng 


The operation may be continued further by aeg 
80 the remainder more periods of ciphers. 


; 4.423 5 
2.423 
g | 
7269 
4846 
a 9692 
— _ 
Sogn 
5.87 5000 prof. 
: K X A M PL E VII. 
Required the ſquare root of the repe tend by 
Ly P9333 So: root. - . 
*. 63) an Here, inſtead of annexing 
. 189 pairs of ciphers to the re- 
„ | mainders, W 
0 - 2B a the nnn 
6663) 22211 


e 19989 
222211 and ſo on to aba. 


! 


EXAMPLE vu. 
| Required the ſquare root of the repetend . 


— 
= 


— — — 


1206) 844 12 V * No repeating : be, 


7 56 except * and oi have 10 — 
Tz © roots pure ſingle RR: - 


Ex AMYLIN m. 
Required the ſquare raat af 1320. 


1320.x(36.3 3 Ge. root. 
66)420 

'.-, 1396. 

 9$23)2411 

„ 


— — 


72630442 11 
21769 


— — 


E X AMP L 1 E * 
Required the ſquare root of the circulate 138. 518, 


or, . af 13.38. z. | 


— 


13.8. ” (13, 7369389 root „ W 


— Hexe I annex to the remainders pe · 
21) 75 155 riods of the circulating figures. 
227)17 ONES | continue the work till IT have three 
1.8589 decimal places in the root; and then, 
F buy contracted diviſion, * b. three 
2346) 1628 5 more. ; 
14076 „ 
23529}a20g18 pie 4% art amen | 
2 6* | e 
2353805777 | 47 "lt ; 
„ 1 WET 
2096 
1883 3 
213 h | 2 og | \ ; ff a 
WE ; | 
e 4 
(2) 


If the fauare root of a ww besten be 3 
find the root of the given numerator for a new nume 


rator, and find the root of the given denominator for a 


new denominator. Thus, the ſquare · root of $ is 3, and: 


| the root of 47 18 $5 and thus the root of * (= 64) is | 


3 = 24. 


But if the root af ether the numerator Os dendmina⸗ ; 
tor cannot be extracted without a remainder, reduce. the 


vulgar fraction to a decimal, and then extract the n, 
as in Example 3. and g. 

| The extraction of roots may be condufted in the way 

of valgar fractions; but then the operation becomes in- 

| volved and troubleſome. The following example done 

both ways will ſhew the ſuperior exoclieccs of decimals. . 


 - Required | the e ſquare root af" 20}, 


oK EXTRACTION of ROOTS 1. 


By 


1522 EXTRACTION of ROOTS. Part U. 


By vulgar fractions. Deecimall 7. 
| 202(4F root. e 
: 16 5 16 4, 
n . 
A (0 


The method of extracting the ſquare root is founded 
on Kuclid, book 2. prop. 4. where it is demonſtrated, 
That if any line, and conſequently any number, be di- 
vided into two parts, the ſquare of the whole line or 
number will be equal to the ſquares of the two parts, 
together with twice a rectangle or product under the 
| parts. Thus, if the number 10 be divided into two 
| parts, ſuppoſe 6 and 4, the ſquare of 10 will be equal 
| to 6x6=36+4x4=16, + twice 6 x 4 = 48; 
for 36 +16 + 48 = 100 = 10 x 10. 
A In order to ſhow the reaſon of the rules, we muſt. 
i have recourſe to algebra, im which a letter, as a, is put 
E:- to repreſent any number at pleaſure; and aa dengtes the 
ſquare of a, and aaa its cube; ay denotes a product, 
and 2ay denotes a double product; and the factor into 
which any letter is multiplied, is called its coefficient. 
Now, let the firſt two periods of the given ſquare 
number be conſidered as a ſquare number by them. 
_ ſelves; and as every period gives a figure to the root, 
their root will conſiſt of two figures, or two paris; call 
the firſt a, and the other y; then a+ y is their root 
complete; and by Euclid ii. 4, or by algebraic multi- 
888 plication, aa ＋ 245 - will be equal to the firſt two 
periods of the ſquare number given; and when aa, the 
- ſquare of the firſt part of the root, is ſubttacted from 
t the firſt period, there will remain 2ay + yy; and to 
find y, the other part of the root, I divide by its fac- 
tor or coefficient, viz. by 2a +y; that is, I find a 
diviſor by doubling the quot, and annexing to it the 
next quotient-figure. V 
N. B. The figure of the quot denoted by a, in regard 
atother figure is to follow, is conſidered as in the place 


„„ 


a Q a 6 Fork i 2 * 2 p N $ 2 
a> IE RE, * 8 2 „ n E 9 ä * 9 
_ TED n * "7 A 1 N . 4 cc 0 A TRI R 
— - 899 85 Y F g 2 5 Dp ” ' 22-9 , Fro Wa A 2 
Pe ; ; - 0 a j | | 2 — L : ws J hf * 3 2 


— 


ChapiX. EXTRACTION of ROOTS. 153 
of tens, having a cipher on the right, and conſequently. 
fo has the. firſt. part of the diviſor; and therefore the; 
annexing the quotient. figure to the ſaid partial. diviſor, 
Is the ſame thing in this caſe as adding it. 3 
If there be more periods of the given ſquare . 1 
the two figures now in the quot are to be eſteemed the 5 
firſt part of the root, and called a ; and by repeating the 
operation, as above directed, the other part y is foune. 
And if there be ſtill more periods, call the three figures 
; now in the quot a, then repeat the operation, and find _ ql 
5 = ; as before. And thus "HOY till FT, period 1 
f 
| 
| 


rought down, 


MORE EXAMPLES. 


t. There are two numbers, whereof the leſſer b | 
34 56, their difference is 293392: What is the greater, 
and what the ſquare root of their ſum? An, The 
28 is 296848, and the ſquare root of their ſum is 


48. „ 
: . 4. | There is 4 round floor, ' whoſe+ content is 
45.938271 604 ſquare feet, or 45 feet 11 inches 3 lines | 
and 4 fourths : Required the fide of a ſquare floor equal 
dio it in area? Anl. C. J feet, or 6 feet 9 inches 4 lines. | —_ 
See duodecimals in decimal practice, Ex. 3, ** 
3. There are three fields, whereof the firſt colitis #2 
100 acres 3 roods and 36 poles; the ſecond contains 
118 acres 2 roods and 24 poles; and the third contains 
222 acres 2 roods and 20 poles : Requi ed the fide of a 
ſquare field that ſhall be equal to all the three in area? 
Anſ. The ſide of the ſquare field is 234 poles nearly, ol 
58 chains and 2 poles. | 
4. A round malt-kiln, whol! diameter is 12 feet; is 
to be enlarged, fo as to hold three times as much malt 
as formerly: Required the new diameter? An ſi. 20.78 ö 
feet. The areas of circles are to one another as the 
ſquares of their diameters, by Evclid xii. 2.; multiply 
therefore the ſquare of the given diameter by 3, and ex 
tract the ſquare root of the product. 
8 25 A tower is ee by a ditch 40 fret wide, 
and a ſcaling ladder 50 feet long will reach from the 
„ You III. 45 © _ entſide 


- 


3 
25 : 


=” EXTRACTION i ROOTS, Part {> 
outſide of the ditch to the top of the tower: R vired 
the height of the tower? 3o feet. The ſquare 
of the hypotenuſe, or Jon ide of a right-angled | 
triangle, is equal to the ſum of the ſquares of the other 
two ſides, by Euclid 3. 47.; and therefore, from the 
ſquare of go ſubtract the ſquare of 40, and the ſquare 
root of the remainder is the height of the tower. 
6. Three towns, A, B, C, are fo fituate, that B lies 
80 miles ſouth of A, and C 60 miles weſt of A: What 
i. the diffance between B and C? _ 100 miles. ; 


25 Extradtion of the cube root. 


4 . N 
1. Divide the given number into periods of three fi- 
gures, beginning at the right hand in integers, and 
_ pointing toward the left. But in decimals, begin at the 
place of thouſands, and point toward the right. The 
number of periods ſhews the number of figures in the 
root. 
2. Find by the table of powers, or by trial, the near- 
eſt leſſer 5 of the left-hand period; place the figure 
ſo found in the quot; ſubtract its cube from the ſaid 
period; and to the remainder bring down the next pe- 
riod for a dividual or refolvend. 
| The diviſor conſiſts of three parts, which may be 
found, as follows. 
3. The firſt part of the diviſor is found thus: Multi- 
- ply the ſquare of the quot by 3, and to the product an- 
, Hex two ciphers then inquire how often this firſt part of 
the. diviſor is contained in the reſolvend, and place the 
figure denoting the anſwer in the quot. 
| 4. Multiply the former quot by 3, and the product 
by the figure now put in the quot; to this laſt product 
| annex a cipher; and you have the ſecond part of the 
diviſor. Again, ſquare the figure now -put in the quot 
for the third part of the diviſor ; place theſe three parts 
under one another, 48 in addition; and their ſum will be 
the diviſor ee, ED 
1655 F. Multiply 


— 


8 > 45 p $t K 8 A . * 5 5 * * 2 > r 9 ? * — 
. 3 7 * +; - 
V * > N 2 « - ps 
; cnet * 5 1 $7 © - of * 
I k N . — 
- - g . : 
0 . BN . _ 
t 5 — 
> * 
M 12 es - , 
- 1 2 - 5 * 
W 9 "7 1 — I 
> ad 4 4 
- 2 2 - 2 
. * | | 
a 
* 


4. Multiply the diviſor, thos ee by the fi- 


gure laſt put in the quot, ſubtract the product from the 


reſolvend, and to the remainder bring down the follow. 


| ing period for a new reſolvend, and then proceed as be- 


fore. 


o © in the quot, annex two ciphers to the ſald firſt part 


of the diviſor, to the reſolvend bring down another pe- 


riod, and proceed to divide as before, 3 


Note 2. If the product of the 3 otient-figure into the | 
r 


diviſor * to be greater than the reſolvend, you wut | 
go back, _ ive a leſſer figure to the quot. 
Mote 3. If after every ths 4 of the given number i is 


- brought ; there happen at laſt to be a remainder, 
you may continue the operation by annexing periods of 


three ciphers till there be no remainder, or till you _ | 


- 2 decimal places 5 in ths root as you vr 0096 


* 
1 * 


. EXAMPLE + 4 
- Required the cude root of #3880994 


Cube number 12812904(234 root, : 7 
rſt part 1200? _ ür: refolrend,. 4 | 
a put 180+. -- - ns 
3d part 5 . 

f42 diviſor 1389 x-3= = = 416) nrodud. „ 5 
= 1ſt part I e ease e PER 
2d part 2760 0h $5 | 
34 part — | 3 
2 diviſor 161476. x 4= = = 645904 produc: 
| U 2 PR 0 0 'F, 


' Note 1. If the Grſt part of the diviſor happen to be 
equal to or greater than the reſolyend, in this cafe, place - 
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. F #. 25 
8 4 . — hc 
— — wy > - 4 2 Bs : 
2 > 
* 2 — * * * 


* 


eee PROOF. ee ie, 
. 7 Fp ̃⅛—dü - 
CFP SSR & eget on 
ER.” Jo OT og 
. 1 FFF 
77 ; 109512 N | 
Square ow. : Cube 12812904 


The reaſon of the rules will appear, if we take the . 
ain two periods of the given cube number, and conſi- 
der them as a cube number by themſelves, whoſe root 
will conſiſt of two figures or parts, which call à and y; 
and then, by algebraic multiplication, the firſt two pe- 
nods of the cube number will be equal to aaa + 3a 
1 3% + yyy. Now, when aaa, the cube of the 

ſt part of the root, is ſubtrafted from the left-hand 

period, there remains 3aay ＋ 3ayy + ; and to 
find y, the other part of the. 55 1 divide by its coef- 
ficient, viz. by 3aa + 3ay yy; and as the diviſor 
conſiſt> of three parte, I begin with the firſt part, viz. 
Zaa, and try how often it is contained in the reſalvend ; | 
and then, by the help of the figure that goes to the 20 
8 1 make up the other two parts, as follows. 7 


5 | rſt part 1200 = Ja = 3722 
ah ..2d part 180 = 3ay = 3x2x3 
Ln = MEAT 


1 diviſor 1389 9 


. "The 1 reafon of annexing one cipher for every a, viz, 
two ciphers in the firſt part of the diviſor, and one in 
= the ſecond, is becauſe the firſt figure of the root 2, an- 
Other figure being to follow on the right, is really and 
k ; truly 20. ; . 
- If, as in the 5 example, 1 be more e periods of 5 
the given cube number, the two figures now in the quot 


are to be eſteemed he firſt * of the root, and called 
„ 


T 6 „ * * — 4 N 
0 4 g 8 r — RN * T * 
2 * A v 
; = 
e. 


Ko 


| . part y, may be found. .T e's dtc Ew 


1ſt part 158700 = = 34a = = 1 „23 
2d part 2760 = LID IAIN, 4 
3d part . N 


2 diviſor 161476 


In the firſt and ſecond 525 of the Geiſor, t he ciphers 7 


are annexed for the reaſon aſſigned above. 


If there be ſtil] more periods in the cube number, call. 8 
the then figures now in'the quot 2, repeat the operas 


tion, and find y as before; and thus n till every 
riod is brought down. | 


The reaſon of dividing the given number i into pe | 


of two figures in the ſquare, of three in the cube, of 
five in the ſurſolid, &c. and of there being as many 
figures in the root as there are periods, arifes from the 


nature of involution ; and will appear by reſolving any 
number into_jts conſtituent parts, and raiſing them ſe- 
parately to the ſecond, third, fourth, fifth power, G. 


Let the number be 7842 = 7000 + 800 + 40 +2. 


Now, 7 has three places after it; but in the ſquare it will 
have fix, and in the cube nine Again, 8 ha: two places 


after it ; but in the ſquare ir wil have 2 - and in the 
cube ſix, Sc. . 


Thus 7 000. 2 And thus 2 o 


2 ee — 45 

Square 49,00,00,00 - Square 64,00,00 = 
E r 
cube 343,500, 06,800 Ebbe 77 tag 


Hence it is plain, that the ſquare of 7842 will contain 
four periods of two figures, and its cube will contain 
four periods of three figures; and ſo the number of pe- 


riods will be equal to the number of figures in the root. 


And the ſquare and cube of EVE will i in like manner con- 


tain three periods each. 


5 I xX EXTRACTION: of: ROOTS. 19. 
a; and by repeating the operation for a new dviſer the 2 


— — 2 — 
oe . . 
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* ' EXTRACTION 0 "ROOTS. aur 
8 of HS WEASEL 5 
Required the cube root of * 


6.7ic006(3.08 root. 

27000 1750000 reſolv. 

CORES: Lok oglo wean 

I Div. 275436 x6 = 652616 prod. 
. 97384 rem. 


5 PR O „ 
1 9.3636 
5 +l 5 f 3.06 
1836 EN hes 561516 
VW - ä 
ZI, aBc6s. fo: 
28.75 0000 cube, | 


VVV 8 
Required the cube root of 0048561 5 | 
8 my 520 009485613(.078 root, 
e 

* 142613 reſoly. 


Div. 16444 x 8 =. 131552 prod, 


4 7 * 
* 
* 3 4 * ” , 9 6 > 
e — 
* 

88 y ” 2. * "4 I $7 p o 4 > - E a = 

Z * , 3 2 1 : f ＋ Z e 2 $ 7 4 

. - & <5 A - 


g Es 9 * 9 * 
o * . - y - 


Is EXAMPLE IV. 


2 7 the cube root of 7864. . 
Js Py root. 1 
200] 75 W . 
8 i 5% 
1 div. 65x x 9 = 5Bgg prod. | = 
108300 93 )725000 reſolv. 
342 ni 8 re 
2 div. '11 7 5 * 6= 670536 prod. . 
11524800 : 154464000 reſolv. : 
23520 
ba 16 


2 div. 71548336 x 4-= 46193344 prod. 
by Rem. 8270056. 


If the cube root a a vulgar fraction be required, find 


the cube root of the given numerator for a new nume- - 


rator, and the cube root of the given denominator for a 
new denomivator. Thus, the cube root of 2 is 3, and 


the cube root of 34 is 4 ; and thus the cube root of 4 


(S188) is 4 2. 
But if the root of either the numerator or denomina- 
tor cannot be extracted without a remainder, reduce the 


vulgar fraction to a decimal, and then extract the root, | 


as in Ex. 3. 


MORE EXAMPLES. 


1. There are two numbers, whereof the greater is 


2579890752, their difference is 1152: What is the 


leſſer, and what * cube root of their fam? * The 


- | 


G 8 fs. R * 
W. pan Bt, 4 . 4 * | PL a & * - 
7 E's; lhe f e a %. 
a 4, 
5 4 952 1 * 5 J z 
* 
$ 


n | EXTRACTION of KOO. | We 1 5 


of eats n r wad m * - * " * AE 
K C JJ!!! P ˙ͤ——⅛Xf7Ä 14g Tor „% ĩͤ Wh ke IE ns ere Et ts $i; 4,4 fs 
8 . 3 * Ln . g = : 1 5 . 8 on ESL 

5 : 8 : N 4 Lal : 1 N ö i * 


fo EKT. ACTI 10% of HOOPS. art HI. 
lr is 2579889660, and the \ cube ot of weir Tai 4 25 
Node 
1 The content of an oblong cellar is 1953. 145 cu- 
bic feet: Required the fide of a cubical cellar that thall 
PR contain juſt a much, Av. 12. 5 feet. ws 
5 There are three boxes, the content of one is 
10000 ſolid inches, of another 16656, and of the third 
20000: Required the ſide of a cubica box that ſhall con- 


tain as much as all the three. 2 5 36 inches, or 3 


feet. | 
4. Required the ſide of a 3 veſſel that will coh- : 
tain 185 wine gallons. Auſ. 264 inches. do 25 


4 


5 231 cubic inches in a wine e gallon. 
„5 2 1 — 


13480 whoſe cube root is 26 43 inches, 


gs A ſhip's length i is on feet, breadth 20, and Fel 
of the hold 10: Required the: dimenſions 0 a like * 


* 


- 


I. Jo, its e 12 £000 * 3 = : 37.5000, its 3 root 71.64 
B. 20, its cube 8000 x 3 = | 24000, ifs cube root 29.24 
D. 10, its cube 1000 x 15 = ; $600, its cube root 14-44 


/ 


TY A braſs bullet of 5 Nene. . 1 20 lb.: 
wi is the diameter of a like bullet chat N rg Ib. ? 
8 10 inches. 35 e 

: 275 * 5. 5 $2 1160 e > (SS! 47 
„ , oC | | 
C 


FS +42 T3 $ 4 , 
R | "4T Oy: whoſe cube root is 
CO OO TT + ogy "PD DID "20 10 inches, PE 
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— - "os f F * 
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7: ; A e l. Extraction oth the ey root. * 


% 11 
en 
« h ; [1 
* \ 4 o . 
9 5 = 2 . 5 % F O 
- 1 — Tz * — Sz + - ; 
> ” i f - a »# 4 ; of 4 1 ” . * — 
* * - 8 1 10 . 
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F : * 13 


Mug tf the FORN root of the | given 575 wr a. 
"5, Lg — gain 


— 


* 


ax zur _ TION: cf nOO TS. 6, 

— | extract the ſquare root of the root ſo found, 

5 | Ro ef rs the rot nit oo 
= E XR A M P I. E. 

een 


bean (2304(481 roo, 


CI i 
| 430736 2 OP om BE 
„„ 1... 2 
4604) 18416 | : 
1.841 3 


- If, in the firſt extraction, there happen to be a re- 
mainder, continue the operation, by annexing pairs 
of ciphers, till you have twice as many decimal places 
in the N or firſt _ as 708 opus to have in the 


+ 8 0 | „ 
"3 w. Extradtion 1 the root mY the - Aft, power, or hr. N 
| * v L * 8 


. 4503 nes 001 200 
3 Divide the given nomber | into wr of tive R. 
| gat find the neareſt leſſer root of the left-hand pe- 
od, put the figure ſo found in the quot, ſubtract its 
fifth. power, and to the remainder bring down the next 
for a reſolvenc 
2. Put 2 y for the root, and then the ſurſolid or 


fifth power will be aaa + Fa + Iloanayy + 


1Toaayyy + 5ayyyy + yyyyy. Now, agaas bei 
ſubtracted, there remains the other five parts; and to find 


; 7 y divide by its coefficient, viz. by gaaaa , oa 


| Iogayy + 5ayyy + yy») 3 that is, I try how often aa 
is contained in the re olvend; 2 25 'F the help of the 
X | 


Vor. ul. quotient» 


mg 
% * 


en 


| ** 33584432032 root. n 

. bn TOR 
; 3 J eb. 5 

4050000 = Faaaa 8 
e ro 
| 1200 = gayyy uo hana 
| = oy 
| t del: ei 


462727628254432 
—— 


Extract the 


re root of the given number, and 


- then extract the cube root of that root, the laſt is the 


root ſought. 
extract the 


- ” 
„ N 


- 
- 
= 
5 
— 
* ; 
VB 4 + 
- = 4 
a 4 7 
A 
1 "Ys 
* * 
* ＋ 
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* Y F 
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' root of that root. 
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# - « * < 2” 2 
. — 55 
1 
U 8 
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* a 8 4 fo. 1 


/ F - 
* 1 b 
: 4 
4 by ” # > 6 
. 
4 < - * 
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wi karate, of the root of the ſeventh heuer E 5 


| WT Why «ge „ of 1 
put a FF Wk for the root, and the ſeventh power 3 
be aua + 7aaaaaay + 21aaazayy +3 See, | 


＋ 354aayyy, + 9 742227 2 TOI) 'y 4299 * 5 | : 
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| Required the root of 3494825447, being the french 3 
_ power: | . . | Ze „ 4 
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Vi. Extradtion if the : roof of the cighth pre 


„V R v L E. 


Ext hs "I root, of the WRT number TY ws 
nually till you have three roots ; the laſt of theſe i is the 


|  Foor-ſought,, 


Thus, let 1 grp old e be the ei RAY power; 
extracting the ſquare root you get the dae 
fourth power, viz. 1336336 ; and by extracting the 
ſquare root of the biquadrare, you get the ſquare or 
ſecond power, viz. 41 56s wor . root is 34, the 
root ſought. 


"VAL Extrftio of the root of Lhe ninth power. 


„ | ay 7 * 

Mas Extract the eube e given === I Ila and * 0 = 
have the cube or third Powers whoſe cube root is. the 

ot ſought. - Sa 
Thus, let 51 59780352 he the ninth p pow er; by. ex- 
arattivg the cube root yau get the cube ox.third. power, 
AI: 1728, ;whoſe cube root 12 is. the root ſought. 


n, * the een be, va a + 
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gain, if a cube number be cubed, it will give the ninth _ 
power; and if the biquadrate be cubed, it will give the _ 


Blut if the index of the given power be a multiple of "2. 
2, the work may be rendered eaſier: for h by extracting 3 © 2 


ol 3, by extracting the cube root you obtain a power 
wWhoſe index is onc third of the index of the power gi- 


or tbird power; and the cube root of the twelfth power 


I mpvolution is directly contrary to extraction or erco 


* * 296 8 . T : 
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ther number with which it is compared, is called the 


In comparing two numbers, we may, by ſubtracting 5 5 5 
the leſſer from the greater, find their difference; ana 
"the difference thus found is called the arithmetical ra — | 


of the given number; then, with this as your guide r 
canon, extract the root in the manner preſeribed — _— 


exemplified in the extraction of the root of the fifth 
ſeventh powers. | CL es 


the ſquare root of the given. number, you obtain a power * 
whoſe index is one half of the index of the given power. 
Thus, by extracting the ſquare root of the tepth power. 
you have the fifth power; and the ſquare root of ie 
twelfth power is the ſixth power, c 4. 
Again, if the index of the given power be a multiple 


ven. Thus the cube root of the ninth power is the cube 


, 


is the biquadrate or fourth power, &c. _ 


lution ; and therefore, if a ſquare number be ſquared, © 
it will give the biquadrate or fourth power; and if 4 3 
ziquadrate. be ſquared, it will give the eighth power. 4 | 


* 
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Sack Mas. * 
= 
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PROGRESSION. 
of numbers with one another i: # 
called Comparative Arithmetic; and in compa- "M0 
ring any two numbers together, the firſt number, or the 
number compared, is called the antecedent, and the o- 


confequent, _ 


tio | 


£5 
* . 7 ; 
z * ” 
* p 7 
: A 
= : 4 
” 
* 2 


4 | * all the fame ratio or difference, ſuch num- 
” _ Hers are ſaid to be in arithmetical proportion; and the 
Nido in reference to the ſeveral proportional numbers, is 


yſually called the common difference ; the firſt and laſt 
term are called extremes, and | re intermediate __ are 


denominated means. © 
Ik a rank of numbers, without elbe have all 
the ſame difference, the proportion is ſaid to be conti - 


died or continual; and a ＋ oats is called an arith- 
: tice? progreſſion, or an arithmetical feriess ſoch as, 


25 4, 6, 8, 10, 12. 
But if, in the rank of proportional numbers, thare bs 


a breach or chaſm, the proportiodi is ſaid to be di/conti- 

nue d, dis Junck, or interrupted; ; ſuch my. 3, 5. 7. . 

19, 21.2 1 
| Again, in comparing two 00 we may en 
often the one contains the other, by dividing the ante- 
degdent by the conſequent; and the quot thence ariſi won. bo 
called the geometrical ratio of the two numbers; a 

two or more pairs of numbers have all the ſame , 
Such numbers are faid to be in geometrical proportion. 
„ The fiſt and laſt, of the proportional numbers are called 
extremes, and the other terms are denominated means. 
If a rank of numbers, without breach or ehaſm, have 
all the ſame ratio, the proportion Is faid to be continued 
or continual; and ſuch a rank is called a geometrical 

| Progreſſion, or a | dates fer 1 ; Tuch as, 2 48: 

"0 2, | 
| But if, in the rank 0 proportional numbers, there be 
- a chaſm, the proportion is ſajd to be diſcontinued, di . 


5 inc, e ſuch as, 1 1 22 381 15. 4 : 


„ 


„„ ee Fee * & drithmitical nge h, 


Cat ** 


oy ar i ee progreſſion, or ſeries; is lam . 


that from o, or from ſome number aſſumed as the firſt 
term, by continual addition or ſubt:a&tion; - Rh is either 


. 3 * ; 5 5 1 =» ; * 1 


iocieaſing or decreaſing. 


n o, 3, 6, 9, 12, 15, 18, ſs an arithmetic pro- 
| " OY 


— 


* 


ad if” ad eee | 
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greſſion or ſeries, formed from 6, Aided as the firſt 
term, and increafing by the continual addition of 3 and 
ſuch a ſeries may de continued upward to infigity, 
And 14, 12, 16, 8, 6, 4, 2, is an arithmetical pro» 
greſſion, or ſeries, formed from 14, aſſumed as the wel 
term, and decreaſing by the continual ſubtraction of 2 
but ſuch a ſeries can be continued downward: only ti 
tha 6 torn Dregunes auaatta or Jeſs than the common. 
difference. 1 1 4 are * 
In an arithmetic pro re ion, or * be dine; 
@ccur to be conſidered, gi | 


ä leaſt 1 fm. 3 | 

'__ ..» "If, The greateſt gen CY „ 
III. The number of T 
IV. The common difference. 2 3 
1 The ſum of all the de e 


be properties of numbers in bene al progrifilis 
are various and numerous; but the chief, or moſt 
uůſeful, which alone we propoſe to take notice of” = 

this place, are explained in the ER e, 


2 1 N 


f ” 1 BEE 1: 14 2 11 * * 


— 15 „ 
* * 5 A * 8 


, 2 


1 i n ＋ H E O R E M 1 r £9 u 
Any term of an arithmetical ſeries is het to the H 
of the leaſt term, and the product of the common dif. 

ference into the number of terms before or after it. 
Thus, in the inereaſing feries, 2, 5,8, fr, 14, 17. 
the term 17 =2F3x5=2-+15. 
Again, in the decreaſing, ſeries, 18, 16, 14, 12, 10, 
8, 6, 4, 2, the term 18 2 248 * 22282 os 16, 

+ "The reaſon is plain; | becauſe every term ſubſequent _ 
or prior to the leaſt is made up by the cominuat: addi- 
tion or ſubtraction of the common differente. 

Hence the product of the common difference Into has. 
number of terms: minus unity, added to the leaſt term 
gives the _ or ſubtracted _ wie! ed wen 

1 bg eaſt,” rn 14 467 

bs; gh H * 0. 


0 , ö © 
FI 1 33 77 FER £2 * ; 
7 4 3 * SY * „. 


3 4g * A 


5 7 * 2 2 + 4 0 5 2 7 15 1 4 5 ot 4 7 3 25 * Z 2 - 2 4 7 ? * 
e 1 3 us S244 6 #474 34 * 
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2 x6 = 12, an 
rithmetical Proportion. In like manner, to 10, 7, gi- 


ven, the third proportional is.4; for 2 x 7 = 14, and 


in an arithineticat ſeries, RS Sea thre 
any odd number of terms, the double of the mid - 


5 E term is equal to the ſum of the two extremes, or to 
the ſum of any two needs equally” diſtant from the faid 


middle term. 
Thus, in the en 1s: 25 37 4. (59 6 75 8, 9, the 


middle term ; doubledis 10 =1 T9, the two extremes, 
or =2-+8, or 3-7, or 4 +6. 


The reaſon is obvious : for of two terms equally di- 


: ſtaut from the middle term, the one exceeds the * 
term juſt as much as the otfẽr is below it. . 


co OLLARI ES. , 
1. Hence an arithmetical mean betwixt FIRE, giv en 


. extremes is found by taking half the ſam of the ex- 
tremes. Thus, the mean betwixt 6 and 10 is 8; for 


6 ＋ 10 16, and 2)16(8. 80 6, 8, ro, are in n 7 
metica! proportion. : 


2. Hence alſo, to an extreme and mean given, a third. 
proportional, or the other extreme, is found by ſob- 
tractiog the wm extreme from the mean doubled. 
Thus, to 3, 6, P the third e is 9; for 

12 — 329: 3, G, 9, are in a · 


14 — 104: ſo 3%, 7. 4, are en e 
4 * g bY & 5 * — „ 75 7 11 445 
uro . e 


e ee aden ends l Ss, ay 
even number of terms, the ſum of the extremes is equal 


to the ſum of the two middle terms, or to the ſum of 
| 9 two x ually diſtant from the extremes. 


Thus, in ae 3» 5,7, 97 11 13, the ſum of 


Nins 237%; 


„„ or=5 +11. 105 
The reaſon is plain: for if, betwixt the: two middle 


: terms in the ſeries, a middle term be inſerted, the ſum of 


the A as alſo the ſum of every pair of equidiſtant 
means, 


% 


8 


160 PROGRESS or. n | 
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— 


Gn *t. 4 RO GR ien . 
means, will, by Thebrem IT. be «ql t fo double of BY 


the inſerted” middle term; and things ee et and 
the ſame OY are ee to one another "avs 


%. „ 


"kf: ' hho: to an extreme and two means 5 the 
* extreme, or fourth proportional, is found, by ſub- 
tracting the given extreme from the ſum of che two gi» 
ven means. Thus, to 4, 6, 8, the fourth proportional is 
103 for 6 ＋ 8 14, and 14— 42 10; ſo 4, 6, 8 20, 


are in arithmetical proportion. And this takes place 
though the proportion be disjunct. Thus, to 18, 14, - 


6, the fourth p 4 is 23 for 14 ＋6 = 20, an 
20 — 18 22 fo 
cal proportion disjunct. „ bs 


2. Hence likewiſe, when two. e „ 2 7 
are given, the other mean is found by. ſubtrafting the 


given mean from the ſum of the two extremes. 1 bus, 
to 13, 9, 7, the other mean is 11; for 13 +7 = 20, 
and 20 - 911; fo 13, 11, 9, 7, are arithmetigal 
proportionals. This alſo takes place, though the pro: 
por tion be disjunct. Thus, to 9, 1 5, 36, the other 
mean is 30 3 for 9 + 30 = 45, and 45 —I15=30; 

ſorg, 16 30, 36, ate in e e Lode ar 
_ disjun&t, _ „„ 8 | 


- * 
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WS. THEOREM W. . 


— , 5 * # ww a- — . 


In an ee ſeries, the difference of the: ex- 


tremes, divided by the common difference, gives a quot, 


which, increaſed by unity, is the number of terms. 
Thus, in the: ſeries, 2, 456, 8, 10, 12, 14, the gif- 
ee of the extremes 2 and 14 is 12, and 12, N 
ded by the common difference 2, quotes: 6, and 6 
=, the number of term. TE 
- The reaſon is obvious: for ite difference of the ex 
tremes is made up by a repetition of the common 
| ference as often as there: are terms fave. one; that is, the” 
difference of the extremes is a product of — common 


difference into W minus unity. 
8 Vor, 10, , THEO” 


COROLLARIES. 9 4 


18, 14, hes A are in arithmeti- | 


% 


8 17 N PROGRESSION. Part hr. 
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10 an atithmetical ſeries, the difference of the ex- 
tremes, divider by the number of terms minus unity, 
quotes the common difference. 

Thus, in the ſeries, 3, 5, 7, 9, 11, 13, the difference 
of the extremes 3 and 13 is 10, and 10 divided by the 
number of terms minus unity, viz. 5. e- 2, the 


common difference. . 
. ee is che ſame here as in the former theorem. 1 


JJ THEOREM VL dS 
3 in an arithmetical ſeries, the ſum of all the terms may 

| | be made out ſeveral ways, as follows. 

1. The ſum of the extremes, multiplied by the num - 
ber of terms, gives a product, which divided yy 2, 
N 25 the ſum of all the terms. _ 

Thus, in the ſeries, 3, 6, 9, 12, 15, 18, 21, the A 
62 and 21 is 243 and 24 87 = 1683 and te, 
the ſum of all the terms. 2 

Ihe reaſon will appear by inverting the ſeries, and 
e each W ar of Wen as follows. 


4 B, 9. 12, 15. 18, 8 | 
l 18, 15 12, 9, 6, * ; 


"ho 24, "Bats, 24, 5 24, 24 


Now, as the 5 of every pair is 24. + the num- 
ber of terms 7, it is plain, the product of 7 into 0 5 
i will be double the ſem of the ſeries. j 
2. The ſum of the extremes multiplied by balf het num- þ 
ber of terms, * A product equal to the: ſum of all the 
terms. 

_- 1 *Fhas, in the 1 12, 10, 8, 6, 4, 2, the 1 of he. 
12 and 2 is 14, and eee the ſum en the: 
terms. 

The reafon- is the ſame as W 85 Ty 
3. The half ſum of the extremes ee by his 
number of * ron a A e . to the ſum os | 


all ue terms. 
'T bus, 


— f 


Chap. xt. PROGRESSION: S_— 
| — Thus, in the feries, Fe 7, 10, 13, 16, 19, bi half 
ſum of 1 and 19 is 10, and 10 x 7 * 70, the lum of : 


all the terms. 5 5 
The reaſon is the ESA As Rs 


4. When a ſeries conſiſts of an odd 2 of EL 15 : 


the middle term multiplied by the number of terms, 
oy a product equal to the ſum of all the terms, _ 


Thus, in the ſeries, 3, 6, (9), 12, 15, the middle | 


term gx 5 = 45, the ſum of all the terms. 


The reaſon is plain; becauſe the middle term, by: 


Theorem II. is equal to half the ſum of the extremes. 
In a ſeries of the natural numbers, t, 2, 3, 4, 5 
&c. the greateſt given term multiplied into the next greater, 
gives a product, which divided by 2, 1 8515 the ann of 
the whole ſeries. 
Thus, in the ſeries, 1, 2, 3, 4, 5 6, 7. 8, 9, the 


greateſt given term, g, multiplied into the next greater, ro, 3 


9255 90; and 2) 90045, the ſom of the whole ſeries. 
The reaſon is, becauſe the greafeſt term is, in this 


caſe, the number of terms, and the next greatey wn is 
the os of the extremes; therefore, c. % 


"a 6, In a ſeries of the omurkl odd numbers, 1. 3. 5. 7 2 
Sc. the ſquare of the number of terms is e to che 


ſum of the whole ſeries. 


Thus, in the ſeries, 1, 3, 3 „ Os" 117 13. this num- 
her of terms is 7, and 7 x 7 = 49, the ſum of the | 


whole ſeries. 


The reaſon is, 1 in this caſe, the half fs of ; 


the extremes is always equal to the number of terms. 


7. In a ſeries of the natural even numbers, 2, 4, 6, 8, 
Se. the number of terms multiplied into the number of 3 
terms plus unity, gives a product equal to the ſum of 


the whole ſeries. 5 
Thus, in the ſeries, 2, 4; 6, 8, 10, 12, ihe anodes! 


* terms is 6, and 6 n. the ſum of the whole 


ſeries. A 


The reaſon is, becaule; in this caſe, the half ſum of 


: the extremes n Froceda the number of terms by 
unity. 


; * 


— = 
* 


e | THE 85 
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2 THEOREM vil. 


4 


the extremes ; and half the product of the common dif- 


ference: multiplied into the number of terms minus u- 5 


nity, is equal to half the difference of the extremes. 
The feaſon of the firſt part of the propoſition is evi- 

dent; for, by Theorem VI. 2. the ſum of the extremes 

multiplied | into half the number of terms, gives a product 


equal to the ſum of all the terms; and conſequently the 


ſum of all the terms divided by half the number of 
terms, quotes the ſum of the extremes; and doubling 


the diviſor, that is, dividing by the number of terms, 


the quot will be half the ſum of the extremes. 
The ſecond part of the propoſition is likewiſe plain: 


7 by Theorem V. the difference of the extremes, 
divided by the number of terms minus unity, quotes the 
common difference; but the quot multiplied into the 
diviſor, produces the dividend; which, in this caſe, di- 


vided by 2, quotes half the difference of the extremes. 

Hence the ſum of a ſeries, the number of terms, and 
the common difference being given, the extremes may 
be found: for the theorem gives their half ſum, and 
balf difference; and the half difference of two quanti- 


ties added to half their ſum, gives the greater quantity ; 
and the half difference ſubtrafted from half their 8 8 | 


leaves the leſſer quantity. 


Of the five things that occur to be conf dered in an 7 
arithmetical ſeries, if any three be given, the other two 


may be found; the exemplificationa whereof at large 
| would open a wide field; but we propoſe only to give 
a brief ſpecimen, in a few problems, whoſe ſolutions are 
founded upon, and flow a from the U. theo- 
rems. | O N 


ny ROB. 1. | 
| Given the . term, the number of terms, and 


common difference, to find the leaſt term; - that is, 


_ Given IL ul IV. to find I. 


— — 


q 2 2 7 — * ; q - £4 3 ; z 4 = = £ — 
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| Io a an n arithmetical ſeries, the ſum of all hp terms Cabs 2 
| vided by the number of terms, quotes half the ſum of 


RULE. 


— TD — en ee _ 
hy 
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. Multiply 4 cammon difference into Ra nent of 
terms minus unity, ſubtra& the product from the great - 
eſt term, and the remainder i is the Senſe _ by T heo- | 
rem L : | 


„. * * * . ++ 1 
* K 


ö E R * M P L E "4 | 

A man travels 6 days, and 33 ch day's} jour- : 
ney by 4 miles; his laſt day's journey was 1 
What was the firſt? Anſ. 20 miles. 


* 3 


a 0 4 * 5 ac, and 40 — 20 20 miles. - Anſe - 
Series 2057 24, 28, 32» 36, 40, e, | 


EXAMPLE Ii. — 


ts man ee out of his pocket, at eight fevers times, 
fs many ſeveral numbers of ſhillings, every one exceed- 
ing the former by 6; the laſt was 547 What was the 
firlt $17 Anſi 12 ſhillings.” tt 


6x7 =42, and 54 — 4 135 al, 


; 12 n 1 wb 65 
S RK 0B. 3 80 


7 Given the leaſt term, the e A. terms, and, com- 
mon difference, to find the greateſt term. That is, 
e III. IV. to find I. 


1 


Multiply 2 common difference into :tbe obe of 
terms minus unity, add the product to the leaſt _ | 
and the ſum is the greateſt term, by T beorem I. 15 


EX AzM.P LE! I. 


There is an arithmetical ſeries a. of - 18 terms 
or places; the firſt term js 4, the common ans 12: 
5 What is the Sour term: Anſ. 208. i 


2 


2 4 0 


. 


12 * 7 = 204, and 94 £4 208 a, 


EX AMP L E II. 


Amden had 12 children; the youngeſt was three years 
I 4 


old, and the common difference of their age 


4 PROGRESSION. Fart UT. 
- 7 9 * " * 


years: What was the age of the eldeſt? An 47 . 


lie Stein 445 and 44 + 3 = of trons Arſe 
'PROB. me 


Mina 7 * extremes, and common Hills, 2 to find 


1 number of Ny: that is, * I. II. IV. to find 


. * 


RULE. 


Divide the Sfferonce of the 2ntreman by the common 


difference, and the quot apt e is the e * 
. 805 d. W. ag e et N 


165 EX AMP L E - 
A ſorting on out on a journey, travels 12 males the firſt 


Fn and increaſes every day's journey by four miles, 


till at laſt he travelled 64 miles in one day: How rn 
days did he travel? Anſ. 14 days. 


. 12 = 52, and dels, :s +1 1 14 days. 
- Auf 
'E 3 A M P L E II. 


The youngeſt child of a large family was 4 years old, 
the eldeſt 40, and: the common difference of the chil. 
drens ages was 3 PRs : How nanny children were n 


Anſ. 13. 425 f 3 5 a N 
ee 36. and J36(02, and 12 += =13 ai. 


RO B. W. 


| Given the extremes, and number of terms, to find 
the- common difference ; 45 that is, given ] I. II. HL to 


ind IV. 
6 70 RULE. 


' 2 


* > 7 $9” 
HE ” Fe „ - N 298 12 
„ . 3 
R = - 
* 


; c_ PROGRESSION 
n U L K 


Divide the „ «bythe rl 
a terms minus unity, colt 158 hes W ' common „ 15 
N by W V. 5 2 N 1 Sh 


E K A N v L E 1. ig, BD el C3906 2 72 
A man had 12 ſons, whoſe ages were in Me Eye IT „ 

progreſſion; the youngeſt was 2 years old, and the ei. nh 

deft 355 What was the common difference oF Ys 5 8 1 


35 — 22 33s and c1)35(s years. ae, 


+ 


EXAMPLE II. 


A gentleman diſtributes a ſum of money in iche turd 
cal progreſſion among 20 beggars ; to the firſt he gave 
3 ſhillings, and to the laſt 41 ſhillings : What was ige 
common 3 Anſ. 2 ſhillingſss. . 


1 * . 


MISS 1 and 199382 5. a. Soo 


d : _ 
% 8 ; f | 
3 — 53 * 5 FF. - * ” 
— —— p - * * * 5 
* — f 


Cen the extremes, ft” 1 of terms, to and | 
the ſum of the ſeries ; that is, given I. II. III. to find V. 
The ſeveral ſolstions of this problem aſſigned in Theo- - 
rem VI. ſupply the place a: to theſe we ſhall _ 
. 8 | | 25 TY 


EXAMPLE 1. e 
13 perſons give their charity to a poor man in . 
metical progreſſion; the firſt gave 2 d. the laſt 26 dl. 


How much did the poor man get ? 72 8 ht 4 or 45 8. 1 
2d. Theorem VI. 1. IM 2 „„ Cor 


2426 28, and 28 x 13 = 364, ad PE 4 75 1 
5 W „„ 
1 EXAMPLE U. 1 


1 l 100 eggs in A neee line, at a ya di- i 
8 5 e 


— 


FUE 100 M. ben . NY 


10 3 one from another, and the firſt a yard from a 

haet: How far muſt one travel to bring the eggs, one 

by one, into the baſket ? Anſ. 10100-yards, or 5 8 
3 yards. Theorem VI. a} 


= 

as 
% 
3 
ö el 

33 


2 e = = 202, and 202 * 1 10100 yards. Anſe 


4 > 


Ar man 6 12 growing trees, the firſt for 2 s, ihe” 

laſt for 40 8.; and their prices being in arithmetical - 
progreſſion, what paid he- for the whole ? Anſe 252 8. 
or 12 l. 12 8. Theorem e 


2+ 40 = 42, and 2)42(21, and 21 * 12 —25⁵² "_ 
a, ee 


EXAMPLE IV. 


7 A perſon completes a journey in 13 days, the num · 
4 ber of miles travelled each day being in arithmetical 
progreſſion, the ſeventh day he travelled 22 miles: 

What was the length of his Ris * Anſc 286 miles. 


Thagrem VL * . 
1 td 92 5. 22 x 80 miles. Af 


* 


oy AA 
How many ſtrokes does a clock ſtrike in one revolu · 
tion of the index, viz. in 12 hours? Anſ. 78 ſtrokes. 
Be © heorem VI. 5 oY | 


"48 7 7 25513 S 81 56, and 2)s 56(78 ans —__ 


EXAMPLE VL. 


5 A butcher bought a dozen of fat lambs, and was to 9 
; pay 1 fhilling for the firſt, 3 for the ſecond, and 5 for 
the third, Cc. ſtil advancing 2 ſhillings more for every = 

- following one: What did the 12 lambs coſt him? _ 1 

144 thillings,. or 7 I. 4s. Theorem VE F E 


„„ enn aol 5s 
* hes 8 Ex ; 


EY 9 * c 
* * a ery 8 — ” 90 AYE TY 5 
_ : "5 R * — : 
- 


3 5 3 3 ee X - M 7 1 * Vn. , £ p k _ ; 


A man buys 10 orf and is to; 2 15 1 8 1 L 
4 for the: ſecond, 6 for the third; Gg, ſtill paying 2L 
more for-every following one: What will the 10 horles 5 — 
— 4. 110 J. Theorem VI. 75 „ 5 


* « 
10x 11 1101. Re | 3 
3 L A \ 
* 


e 7 UP! Xt ip R 0 B. . . e 54%, $478 
© Given the ſum of the ſeries, the labs of terms, 


and common difference, to find the extremes; *r 5, 
* III. IV. ee e „FFV. 


5 Div ide Io 27 of . 64 55 3 the number of tenne, 
and the quot is half the ſum of the extremes; then mul- 
| tiply the common difference into the number of terms 
minus unity, and the product divided by 2 quotes half 
the difference of the extremes. The half difference ad - 
ded to the half ſum gives the greater extreme, and ſub- 
tracted leaves the leſſer, by Theorem VI. e 


a „ EX AKPE I. -— 
A man received 300 l. at 12 payments, 5 payment 3 


eexceeding the former rg 1 . was the fiiſt, and « 
EE what 1 r ana N | 


Fg 


12)3oo(25; half ſum of the extremes. | 
4 XII = 44, and 2)44(22 half difference of extremes. 


And 25 _ 22 = 47 greateſt extreme, or laſt payment. 
And 25 — 22=3 leaſt extreme, or firſt payment. 


MIX T QUESTIONS. 


| Queſt: .1, A man travels 15 days, increaſing every day 3 : 
journey by 3 miles, his laſt day's journey was 44 miles: 
What was bis firſt Pp s N and how . ae | 
did he 28575 | 
F< 


2 md. ; "PROGRESS: 510% 


ade ro * * 2 2 * 2 * — " 

* . „ 8 ä — — 
1 e 9 e 1 4 Br Ee le . r ö ö * r 2 
AR. 15 D We WOES, * . Y 9 2 7 WWW 
* LP, 

Rae a 


"Ned: 
T% 14 = 44, ad 34 — 42 = 2; the miles he tra- 


(# wel the n by. Prob. . 


And 2 + 44 = 46, and 2)46(2 3, and 23 * — 
| 345, E by Prob. V. Les Theo- 


rem VI. + * | a 


- Oueſt. 2 view codes + die by n 10 arith- 


. metĩcal proportion, the common difference being 5 l.; 


the firſt payment was 12 J. the laſt 5 l.: How many 


: 8 8 were there ? and veel the amount of the 


87 — 12 455 and Þ Heats 4 9 ++ 1 = 10, the 
number of payments, by Prob. III. 1 5 
And 12 + 57 =69, and 69 x 5 = 345, the amount 
of the ans by os V. bee . Vi 3 8 


2 


wn Contetvicat progreſſion. | 


A geometrical progreſſion, or ſeries, is formed 5 
fome number aſſumed as the firſt term, by continual 
multiplication or diviſion ; and is either . or de · 

ereaſing. 5 - 
Thus, 1:2:4:8:16:32: 64, is a geometrical 

progreſſion or ſeries, formed from 1 aſſumed as the firſt 
ferm, and increafing, being continually muitiplied by 23 


and may be continued upward to infinity. 


__ And243:81:27:9:3: 1, is a ne 
ſion or ſeries, formed from 243 aſſumed as the firſt term, 
and decreaſing, being continually divided by 3, and 


wmf likewiſe be continued downward to infinity. 


The multiplier or diviſor whereby che ſeries is con- 
tinued 8 8 or downward, is called the common ra- 


= 
* 
; = io. 
* - . 


Note. The natural ene I 2; o bs 4 Se. 

| ſometimes fer over a geometrical feries, to ſhew the 41. 
flance of any term from unity, or from the firſt term; 
and in this caſe the natural numbers are 3 rn 


2 ee us; 
| EY # 1. 


a 0 — Iron gn * N fc mY * 25 
«„6ꝛ . CY na X45 * — 
N AWE ved at 
- Els Nie — * 
* - 


— "PR doanssaten 


6. exponents. 1 25 
3 6 12 3a. « 1 1 ; 96 lexies... 


But if the ſeries proceed , . | 
| convenient 8 e bs. n „ 


Rs 4 2 : 4 : Pp 7955 5 "gy = . 


| £ 


Ina geömetrienl . or ſeries, five things oc- 
cur to be conſidered ; any three of which being given, 
EIN REPO ITS: Ar as Fr: | 


- 1, The leaſt term. 
II. The greateſt term. } Extremes, 3 
III. The number of terms. . „FF 
IV. The common ratio. ä EE ho : ER 

V. The ſum of all the terms. 


The more uſeful properties of numbers in geowetrical | 
ne are explained i in the following theorems, | 


THEOREM ; 


3 Any term of a geometrical ſeries is equal to the pro- 
duct of the leaſt term, multiplied continually into the 
common ratio, repeated as often as there are terms be- 
fore or after it. 

Thus in the increaſing ſeries, 3; :6: 12:24 + 48 %. 
j- + whoſe common ratio is 2, the term 96 is canal 1012, X 
> RIM ARAEKA = 2 | 
Again, in the decreaſing ſeries 162 : 5418 6: 2s 
ls whole ratio is 3, the term 162 is equal io 2 * 3 X31 x 
3 X Jo» , 
The reaſon is | evident hol the nature of the ſeries, 
| and the manner of its formation. _ 
In practice it will be convenient, in the firſt olive; to 
| multiply the common ratio continually iMo itſelf ; that 
s, to raiſe it to a power whoſe index or exponent is e- 
qual to the number of terms minus unity, and thew _ 
| gd this power into the Jeaſt term. 
2 2 | Tra, 


— 


Thos, in e llt of the WER anidgime; 2 * 2 * E: 


2 * 2 = 32, and 32 * 3 2 96. Again, in the ſecond 
_ example, 3x 3 * 3x 3 = 81, and 81 x22 162. 
| Hence, in any geometrical ſeries, . that power of the „ 


common ratio whoſe index is equal to the number of 


terms minus unity, multiplied into the leaſt term, pro- 
duces the greateſt; and the 87 eateſt — m 1 5 Nm __ 
i Pur —_ the leaſt. 


*. 


FV T H E 0 R E M 1. 1 5 
1 essere ſeries conſiſting of don b or a- 
ny odd number of terms, the ſquare of the middle term 
is equal to the product of the extremes, or to the pro- - 
duct of any two means 9 diſtant from the ſaid 
middle term. 
Thus, in the 8 12:4: (8) 16: 32: 4 the 
ſquare of the middle term 8, v1z. 8 x8 1X 64, the 
extremes, or r 2 * 32, or or 4 16, the 2 
means. 
I be reaſon will appear by Soul idering, that in four 
proportional numbers the product of the extremes is e- 
qual to the pr oduct of the means, as was demonſtrated _ 
in Moltplication of Vulgar Fractions; and when there 
are only three proportional numbers given, the middle 
term ſupplies the place of two, being the conſequent to 
the firſt, and the antecedent to the third term. Thus, 
1 2 82 64, expreſſed at more Jength is 118 : 8 64; 


Y ard ee e . e 21832, en- . 
SY 117 more at * is, 2: 6h 3:8 325 and fs x8 


= 7 1 Oc. 


=. COROLLARIES. | 
5 5 a geometrical mean betwixt two given ex- 


tremes is found by multiplying the extremes into one 


another, andeextracting the ſquare root of the product. 
Thus the mean betwixt 2 and 32. is 8; for 2 x 32 = 64. 
and the ſquare root of 64 is 8. 80 2:8 53% 
2. Hence alſo to an extreme and mean given, a third | 
3 or the other * is found by * 
— 


8 8 2 150 * 1 2 no . * 
* . = : 
: f L ; 1 # 


4 28 given; t the third p — rage — Nen ; 
64, and 4 05 167 by 4': 8 : 16. In nike manner to 32 8 
gen, the third proportional is 2 for 8 nner 
ny 32)64(25 ſo 32:8 2 be 
Eee like wiſe, in a ſeries not \proceoting from 

. the ſquare of any term divided by the firſt term 
quotes a term of a- double. exponenÞ:: minus unity. {7 
Thus in the 1 ſeries. following, © 12 K 12 ="144, -and 
3)144(48, the fifth term; * in NE" 2 eber 
N the fifth te term. „ 5/8 «2b gen 


* * k 5 ff. ; 6 
q — 4 — - * 
* 5 , 1 COP - + N 1 - . 
1 * 5 +: Ao {00 . +» 5 $77 C344 234 $54 
1 — 5 5 : 9 4 L 'q * 8 : «a>, - 4 4 - 
6 * : 


e oh i ſeries. 3 : d 3-242, 4&6 | SE 
- STE 2 2 ſeries 4 24 12 6 Labs [295 tO 


1 HE ORENM II. 


— 


"Ja a geometrical ſeries conſiſting of four, Go ix, or any & 
ven number of terms, the product of the extremes is e- 
qual to the product of the two middle terms, or to the 
product of any two mo e diſtant from the ex- 

tremes. 
Thus in the eres, 2 


efiemed n middle terins, 4 2 $0 "T4 "4 bf 12 7 p 


— 


8 e r nin 


1. Fat to an extreme and two means gia the 
athes extreme, or fourth proportional, is found by di- 

- viding the product of the means by the given extreme. 5 
Thus to 4: 8: 16, the fourth proportional is 32; for 3 wY 
8 x16'= 128, and 43) 128 (325 10 4:8 16 : 32. And T7 

this takes place though the proportion be digjundt. Thus 
to 48 : 24:: 6, the fourth proportional is 33 Wear 

a 144, and 49144(3;, 1o 4 + 24-4 22 ** 3. 


= : 
* no 
V ” 
* * - 


* a 4 SS. OI PE 
2 © e main FF 
* 4 * * ** 2 


0 — ano extemes nd mea 
_ given, the ather mean is found by dividing the LS - 

_ _ of the two extremes by the given mean, Thus, te 
2.3 4 16, the other mean-is $3 for 2 x 10 323 and 
4)32(8; ſo 2: 4:8: 16. This likewiſe takes place 

tho che proportion be disjonct. Thus, to 23; 32 : 64, 
the other mean is 43 fog 2 138, aud 12800 

12 4:4 2 32: 64. 

3. From this and the preceding. problem, it follows, 
WEE: that in a ſeries proceeding from unity, any term qua- 
med produces a term of a double exponent; and any 

| to or more terms multiplied into one another, pro- 
due a term whoſe exponent is the ſam of all their ex- 
* ponents. Thus, in the following ſeries, 8 x 8 . 64, 
ö | | Whoſe exponent is 6=2 3; and 4x 8 22 32, whoſe 
, exponent is 5 =2 - 27 og 2 X 4x 8 = 64, whole . 
EY: exponent OI | | 1 


656% 13 e ee e ee 
. ©. Fe T. : EN ho | 6, E - 1 121 1 4 

. 2 10 16 32: 64 980 Wl 

* 3 12 8 : 3 


3 


: Fs THEOREM Iv. TY 
e Sane ſeries, the quot of the greateſt EX · 
i -rtreme divided by the leaſt, is equal to that power of the 
| common ratio whole exponent 1 is Sara ener we terme 
minus unity. * 
Li: Thus, in the e Ave, 1224: 48 700 2he | 
A . x 2 = 32, the ith power 
5 of 2, the common ratio of the ſeries. 
j © The reafon is obvious: for, by T heorem I. the 
i "TR greateſt term divided by ſuch à power of the ratio, 
. | quotes the firſt term; and any dividend e N N : 
=_ Raue 1 the diviſor. 


bak C 6 
s "Henee the extremes and number of tm 5 
given, the common ratio may be found; viz. divide 


the greateſt extreme "OY the * the 1 is a power 
_. whoſe 


1 3 
* 


Z 6— —2 
3 Fe 18 :6: 25 the ſecond term 3p — 2, and . 


| "VE 15868 N „ — 
Aer becks ir e, ber f u 3 


and the root extracted is the common ratio 
2. Hence likewiſe wr have a method of finding ſeve- « 
ral mean proportionals betwixt two given numbers ; 
viz. divide the greater by the Jeſſer, Fay the quot” 
a power Whoſe index is greater by un than the um- 
ber of means propoſed, amd the root of — power ex. 
tracted is the ratio; by which The Itiply the leſſer of the 
given numbers zn e ſeveral ls are 
the means required. 46-4 = 


THEOREM. v. 


In a aa feries, the difference of cardia ins F 
divided by the common ratio . mings 5 quotes the 
ſum of all the terms except the greateſt. 

Thus, in the ſeries, 39: 27 81 245 the great · | 5 
eft term 243 — 3 = 240, and the ratio 3 1 K- 
2) 24001 20 = 3 + 9+ 27 ＋81. TE 1 
I be truth of the propoſition will be evident from the 

following conſiderations, viz. In a ſeries whoſe ratio 
is 2, any term minus the leaſt is equal to the ſum of all 
the leſſer terms. Thos, in the ſeries,” 1: 2 2428 16, 
the ſecond term 2 —1=1 ; and '4—1 =i.4þ 2; 
and 8——1=1-++2+4; and 16—1=1 +2 +4+8. 
If the ratio be 3, any term. minus the leaſt is double to 

the ſum of all the leſſer terms. Thus, in the ſeries, 
| I8 — 


- 1 5 ; 
-_ $4 . ; 
£ ON 1 ; 233 Is 


# - 


6 + 2. If the ratio be 4, any ono minus the leaſt is 
triple of all the leſſer terms, G. And therefore, uni- 
ver ſally, the difference of the extremes divided by the 
common ratio minus unity, <unes:the: ſum on ory 
E . the greateſt. 


| F 
1. The leaſt term multiplied into that power of the 
ratio whoſe index is the number of terms, gives the next 
bigber term of the ſeries-continued; from which, there- 
9 if the leaſt term be * the remainder 5 
| vide 


vidulbyrahs; . ts i iy, vill quot, the fam of. 
the given ſeries...” 


+ 3:6 2 deereaſing ſeries — ſuppoſed infinite, the leaſt 
"extroms. yaniſhes, or becomes o; and in this caſe, if 
the. greateſt extreme be multiplied into the common ra · 
tio, the product divided by the ratio minus unity, will 


tot -— es er : e I rpg Fibre 


3 * 
* * 4 * 
wt F 1 1 
* * # - 
- ” . Fu « "7 2 -# 4 
- 2 o - - 4 
7 5 =S£ — ” . 7 2 ” 7 
W ; . 3. #5: 
4 "Y of * > 4 


-  3- The difference of the extremes of a Glee divided - 
by the difference of the oy! and e ee, e 
4 e 1 ee l 


We ſhall now N n a hw rakes.” 122 ſola. 
tions flow directly * the above theorems, or F their 


C 8. 8 wy | 
, emen # L 1 # Kn * = $a. 6 « 11 1 5 ; 224 a 1 
f ” | Þ Weg 2 2 44. ak \ vis 
* 3 * 
e : £ „ 8 
WES 6 £24 To tp HP * 
; P R 8 - | : | . 
H F E « gy > 85 Po - ; - * 2 4 
©; g 1 3 45 4 


5 Ba the grearaſ term, the: 0 of terms, Ht? 
common ratio, to find * leaſt term. T hat i * n 
| II. N 5 2s ber 120 E 903" r 


e „ "4 
7 


nn Rennes 4; 2 
"Raiſe hs. common ratio to a power : whoſe index; is 
the number of terms minus unity; by this divide the 
eg mn" and the: ang" is . teaſe 1 wed Theo- 


| ; -#; 45 


LEY - * * 4 4 * | * 
i”. 4 * -4 ets s 
f N c — 1 $ 
* - 7 * 


EXAMPLE. 


Wiemer —— Gx cows, whoſe prices were in 9 
met! ical. progreſſion, the common. ratio being 2, the 
price of the laſt was 96 crowns What 1 was the price of 


the firſt? | et as nn A ©: 


b 2 


* 4 ” ” 
"I * *. . * I” 'E 4, a 
*% 4 4 


— * uh 2, 3, Fog 5 os + +2 : 21 - 
LAX2X4X2X2 32 "ti 32)96(3 Ok, af. 


* ; 
2 5 2 eg +... * £08, 
2 AF * 


IP K 2 7 18 * 1 Fa: ; . | 
| | ES | 'P R 0 B. 


= * * A * * * 
4 * WE : 5% tot 4 $ 
0 9 9 . 2 N 
9 * i / 0 5 
\ 1 r * 121. 


720 _— 2 10 GR E68 . 
1 * -:P; R Q1.B-i; „ 17 5 
= - Given he leaſt term, the ee, Am e GY 
= 3 mon ratio, to. find 70 ett og n or ay cane 2 


| Raiſe * common 3 to a power whoſe index is 

the number of terms minus unity, multiply this by the . 
leaſt term, hr IE 1 r ons 4's Theo- 7 
rem 01i5:t 5 


EXAMPLE, 


1 40 en had nine ſons, to whom Foy left his K. 
Nate, divided into. portions in geometrical progreflion, 

the common ratio being 3; the youngeſt {on got the: 

leaſt portion, being only Sol L: YEAR: did the _— fon 

F 0 Anſ. © ad 0 

* 1 7. 8. ty 35 

3 3 3355 = 6561, and DV 

: on jo Og Aal. „ 1 
. B. . 

The firſt term and co ratio of a ſeries not pro- 


e from unity. g given, to find any remote 
Leech without producing al the * terms. 


F 


=_ "Find a few of the t terms, by multiplying or dividing ; 
= -. * fir ſt term continually by the common ratio, and o- 
ver the terms thus found place their exponents; ſquare 
the greateſt of the found terms; which ſquare, divided 
by the firſt term, will quote a term of a double expo- 
nent minus unity. Again, the ſquare of the term laſt 
found, divided by the firſt, will quote another term of 
a double exponent minus unity. Thus proceed, till 
vou either find the term ſought, or one near it; and 
from a near term the one ſought may be found by 
means of the ratio. Theorem II. cor. 3. | 
„ VoL. III. e 5 "EX | 


- KB 


36 x 3653 1296 ＋ 4 = = 324 the fifth term. 


II p On nn CO Er IAEA 


- 


INA 
A ft er neh ws eee sbag thi Peres; 


their © ſhares in geometrical progrelion, * the com- 


mon ratio, 3; the firſt perſon got al; What was the 


- tenth perſor's ſhare? of 9 


4 . * 10. 
1. 6 78732. Au. 


324 * 324 =104976 4 = 26244, the ninth term. 


The tenth term is found by ar the ninth ! in- 
to the common ratio $64.7 
r A O B. W. 


The common ratio of a ſeries proceeding from unity 
being given, to find: any remote term, without RIO 
eing all the ROE terms, 


K v L. k. Sk 
Find ſome few terms by means of the ratio, over which 


place their exponents ; then obſerve: what exponents 


added will make up the exponent of the term ſought, 
or of ſome term near it; and the terms ftanding under 
the ſaid exponents, multiplied into one another, will 
produce the term anfwering to the ſum of the expo- 
nents. Theorem III. cor. 3. 
Nore. In a ſeries proceeding from unity, as o ſtands 


over 1, the exponent of every term will be one ſhort of 
the number of terms from the beginning of the ſeries. 


Thus, the exponent of this fifth term is 4, of the ſixth. 
term 5» 5 Se. | 


1 


EXAMPLE. FS hon 


A graſier * 14 ſheep, at a farthing for the firſt, 


2 balfSenn for the ſecond, &c. ſtill doubling the price 


for every ſubſequent one; and was to pay only the price 


of the laſt ſheep for the whole : What ſum had he to 
yt Oy" L.8: 10 3. 


3. 


N 9 N * 2 
9 ; * 
* 
8 * 
* 
. 


_ 
_ 


w__ 


Ng 1 * 2 


. 17 ROGR 28670 ox. 
f 

- ed h Bob b s i CLE 2 

re mags 3 „ 


I 3 N 
e 86793 10 8 2 


Or thus, Ne c Or b 278 7 

1 2 4 14.944455 
ER lat ; W SIA = #192 
* os R 0 0 

Siven 2 extremes and common ratio, to a whe 

vumber n at is, Given * * * to find 

III. 3 oh 5 | 


— 
- 


RULE 


Divide the greateſt extreme by the leaſt, raiſe the : 
common ratio to a power equal to the quot, and the 
index of that PRO plus I is the meg we terms. 


" "B+ heorem IV. £3 '% 


EXAMPLE 


20, gentleman purchaſed ſome acres of ground, whole 
prices were in geometrical progreſſion, the common ra- 
tio being 3; the price of the firſt acre was 3 d. and of 


the laſt 59049 d.: How my acres did he rey 
Anſ. 10 acres. | | 


aeg 19683 


. 2. wy 45 5. 8. 7. 8. 9. and 9 1 10 Ae 
e- 


2 E2 - . 
4. 


-P R O B. "I 


Given the 2 and common ratio, to. find the 
ſum of the + fries 3 3 that * Given 1 N. W. to find V. 


| Divide * ae of the extremes 5 the ratio mi- 
A a 2 | nus 


* 


— —— eo. . 
We 
* 
Ll 
\ 


3 PROGKESSION. Fa 
nus unity, and the quot added to the greateſt n; 


„ 


| 1 extreme; 


. the ſum of the ſerjes. Theorem V. 


E 


A gentleman who had a daughter married on n 
year's day, gave the huſband towards her 
gs, promiſing to triple that ſum the firſt day of every 


month, for nine months after the marriage; the ſum paid 


on the firſt day of the ninth month was 26244 ſhillings : 
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or 1968]. „ 
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term; and the remainder, divided 5 the ratio minus u- 
nity, will e the ſum of the 
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A corn - merchant buys 12 ſtacks of Se and was 
to pay 2 d. for the firſt ſtack, 6 d. for the next; tri pling 
be price for every following ſtack: What ſum had bs 
to py? Anſ. 531440 d. boca ns e 
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A gentleman buys 


a fine houſe, in which were 24 


; threſholds ; and, in name of price, was to lay a fare 
thing on the firſt threſhold, a halfpenny on the ſecond, 


a penny on the third, doubling the ſam on every follow- 
ing threſnold: What would the houſe coſt ban ? fe 
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certain rate per cent. f. per annum ; al. is either ſimple 


| Fe "Simple Freon 3 
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N h CEE ret 


from the principal, or ſum len 


The ſum of prineipal and intereſt is called the a- 


mw... The rate by the laws of Britain, ever fince 
1714, cannot exceed 5 per cent:\but may be leſe. 
The year is ſuppoſed always to conliſt of 365 days, 5 
apd the 29th of February in leap years is not reckoned; 
for no more intereſt can be legally en ker leap man 
for a common year.. 
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ration by years and quarters is uſual, but years and 


days till more ſo. 


The operations. may be dd more ſimple . Sou I 
us, 


ſuming the intereſt of 1 1. for a year, as the rate 
at 4, 445 44s 443, and 5 per cent. the intereſt or rate 


for 1 J. is 94, 042 5, . 045, . 0475, 5, found hos 2 | 


ing, as 100.3 4,:: I 2 04, &c. 

. principal and every year's amount make A ferſes 
of arithmetical proportionals, the rate Spy the com- 
mon * as under. + 71 
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er a — 


* 


* 
4 233 . bl 2 3 


. 
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| Int.98.60625=98 "= * 
Principal 584 6 8 


Amount 682 18 1 100)g8.60625 5 intereſt, * 1 
The amount is found by adding the princi eo the 
Intereſt as above; but the amount may alſo be found 
thus: To the product of the rate and time add I, and 
tiply by the principal. 6317. 206% 9167 JeginabrT. 
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, 1467 . 
O45. 3. 3 5 
C00 E 
VC 
* * ; 1 et £5 a 935600 13 4 2 : 11 $3343 3. 
E Product 1687 ; 2 6/7 Fe 59 $567. Beth.” 
- Gol. we. hetnvit Dy . 882 55000, Is VEINS. 3218 
| . 3 e 755 389583 =>. [14 L. 2296 4. 


t Amount be 2939582 = 682 18 94 
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If the given time be days, or years and days, reduce 
the days to the decimal of a year, and then work as be- 
fore. Or, reduce the years to days, then work, . 
divide the reſult by 365. 1275 

| The reaſon both of this rule, and of thoſe aſſigned i in 
e ſubſequent problems, may be deduced from the 


N d proportion following. . 090 . 
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Or, 1 * 1 e 584.3 * 3.75 98.560625 


But intereſt i is more uſually computed by . prac- 
tical method: and theſe methods are numerous, and va- 


rious in their own nature; and differ alſo as the rate va⸗- 


8 _ as Fre” given time is years or days. 


1. The given time Years. 


RULES. 


| When the rate is 5 per cent. and the time 1 year, 
25 of the principal is the intereſt fought, . the 
rate 5 is 28 of 100, | 
This is ; the moſt ſimple bake that can happen ; ; and be · 
cauſe 5; per cent. is 18, per l. you may readily compute 


the intereſt by eſteeming the pounds ſo many” ſhillings, - 


and the ſhillings ſo many half-pence, adding g, and if 
there be any pence, every 6 d. is 13 farthing. Thus 


the intereſt of 541. 16 s. for 1 year, at 5 Nr. cent. is; 


54 8. 195 half. pence, or 21. 14 8. 9. 6d. 
"WM When the given time is any number of years, for 
2 years take 7 = = x; ; for 3 years take gi thrice; for 
2 £5= +; for 5 take 5 ; for ro take 19 = 


E, c.; or find the intereſt for 1 year, and muitiply the _ 
intereſt ſo found by: the years in the . as in 


EX. 2. 


3 When the rate is any other than 5 per cent. firſt 


work for 5 per cent and then to or from the intereſt 
thus found, add or ſubttact the correſpondent part; or 
multiply F of the intereſt at 5 per cent. by the 87 0. 
rate, as in 1 | 

4. When the given time is years and quarters, or 
years and aliquot parts, find the intereſt at 5 per cent. 


for the years, as 3 above; for the quarters or 


parts take aliquot parts; and then multiply J of the in- 
tereſt thus found by the given rate: Or, multiply the 
rate into the time, eſteem the product a new rate, to 
which compute the intereſt, as in Ex. 4. 5. and 6. 
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at 5? 1 cent.? 
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| What is the een of 317 > 16 8. for 67 years, + at 
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48 per cent.? 25 
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1. Multiply the principal by the number of days, and 
the product divided by 7300 quotes the intereſt at 5 per 
cent.; and if the rate be any other than 5 per cent. ad · 
joſt the matter by aliquot parts, as in Ex. 7. | p 
2. Divide any principal by 73, and the quot will- be 
the intereſt for 100 days at 5 per cent. and for the re- 
maining days take aliquot parts, as in Ex, 8. 
23. It the number of the given days be 73, or any 
multiple of 73, ſuch as, 146, 219, 292, 365, &c. di- 
vide the principal by 100, and the quot will be the in- 
tereſt for 73 days at 5 per cent.; which multiplied by the 
number denoting the multiple, will produce the intereſt 


for the given days, as in Ex. q. 


44. If the principal be 100 l. eſteem the days ſo many 
pounds principal, divide by 735 and the quot will be 


8 the intereſt of 100 l. for the given number of days, at 


5 per cent. as in Ex. 10. SH, 
F he reaſon of the above rules will appear from the 
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: . following ny 
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„14100 38595. I; 100 * 73 Je Ft 
Prin. Days. Int. . bs 98 * 
Again, 100 x 365 5 8 100 


That is, . eee 10 2 2 * 2. Hence Rule 2. 


100 x 368 365.57 i 73 


The truth of Rule 3. is evident; for if 73 dividi ing a · 
ny principal quotes the intereſt for 100 days, it follows, 
that 100 dividing any principal will quote the intereſt 
for 73 days. 

The reaſon of Rule 4. is alſo bee : for the inter- 
eſt of 100 l. for 5o days will be equal to the intereſt of 

50 J. for 100 90 Fo 
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| What is the intereſt of 245 l. 13s. 4 d. from the 21ſt 
of March to the 22d of W at 4⁴ per cent. ? 
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per cent. ? 
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- —Z _ then multiply the reſult by the number 
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The computing of intereſt occurs ſo frequently in 
practice, that men of buſineſs, for the ſake of eaſe and 
diſpatch, generally uſe tables eonſtructed for that pur- 
poſe. The following tables give the intereſt at 5 per 
cent.: whence the intereſt at any — rate ec ay 


be found. 


Tbe intereſt of one pound, at 5 per cent. 5 
TABLE I. TABLE II. T ABLE III. TABLE A 
per year. per day. per quarter. per month. 
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obſerve the f. 


R ULE 8. 
1 Reſolve the given number of years or ano: into i its 


- conſtituent parts. ; 
2. Seek the ſignificant Rgure of each conſtituent part 


on the left; oppolite to which, under per year, or per 
day, Gr. according te the denomination of the given 


time, you have the decimal to be taken out. 
Move the decimal point in'cach 'fGecimal ſo many _ 


„ in taking out for decimal figures, more the 


If the given time be of Uiffcrent denominations, 


5. 
ſuch as years and days, find the intereſt for the years 
and days ſeparately, and · the ſum of the reſults will be 


the intereſtfought. 
then collect from Table II. Do the like when the time 


is given in years and. quarters, or years and months, &. 


6. If the given rate be not 5 per cent. firſt find the 


intereſt at 5 per cent. and then multiply one fifth of the 


intereſt ſo found bythe given rate. 
"Phe gecimals-in whe aables are complete, and conſe- 


| quently will, when all the figures are uſed, give a com- 
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100000 13. 6986 


50578 at at $ per cent. 
3. 6775 at 1 1 per cent. | ; 
4 2 5 | 
147100: ::5 6p 

n 


— 


16. 5487 =16 10 wig, ow 


EXAMPLE v. ES. . 


' What is the intereſt of 781, for 4 years, at * er, | 
cent, " of 
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1 ; * ' pg: 4 0 — . a | 
43 FP. 3 * „ 0 0 ; : 
\ } o 1 
* 4 * 1 
1 a wed ; * 1 
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s. 6 d. for 


n Ot a 


2 
* 
* 
+ 
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51. 14 


t months, ut 34 fer ern. 


1 
— 
# 
f 
* 
- 
4 
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- 
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— 
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Ae 12.674 7 
Or, 78 * 17 quarters = 1426 
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Ss 9 od 9 
; — 41 
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13.260 
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ſt of 8 
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EXAMPLE VI, 


* 
». * 


INTEAIA ITS. 


3.375 at f per cent. 
= 


13.260 


— 


3315 at 


3 


By Table IJE 
3-75 : 


1000 — 12. 
300 
20 


* 
* 


5 56-825 at 5 per cent. | 5 


* 
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- 
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% 
- 
2 
s K 3 
4 2 £ 
— 


— 
- 
* 


* 
2 8 ; 
, 
Ld 
8 > pgs * 
; £ 
5 
- 
* 
* 
Hy * 
* 
. 
; Auſ. 
4 3 


* 


18 © 


What is the in 


. 


— — ——— E—— 2 lä —— — — — 
rr Eon. —ñ— . ſkſ—ſ———— 
nary * e 2 ¶ ] ir ret os 
— ——ů —ÜU]—•U — 


———— 
— — — — 9 2 —— — PIE . , 
3 — a — C ay * — nag, 

an ee En nn . 4 . 


4 — * you *» 
— — — — er DOS —— 


. 5 mee 
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N 
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In caleulatiog intereſt on caſh-accounts,. or accqunts-; i 
current where partial payments. are made, and the a 
count cleared within twelve months, n the 1 | 
cipal and the ſeveral balances. into the n 
they are at intereſt, and the ſum; of theſe Las 
divided by 7300, will quote the intereſt at 5. per cent, 3. 
and for any other rate multiply ane fifth of the intereſt. 
thus found by#the given rate, and the product will bs. 
mme as in eee 11 


4 LEE) 11 


EX AM PL E 1. a + 


| Lent A B, the 10th of June 1765, the Ki of Book: 
Sterling, and received the ſame back in partial pays» 


ments, as en What intereſt is due at 5 nw cent. ? 


* 
* 4 


| : X R 3 i 
N , 
x . 1 «2 
F . - "+ WS, -# y he . * — 7 * « F 1 : 4 
£ N : , . A + 1 : Tr * "IT... # 
a 4 : - 'S . 1 < 2 193 92 1 
* 7 S þ. >... 9 . * 1 F i, F :- £7 X v% * > 
* — * e * 
> 4 l z_ E 4 
J F £ ; 1 2 4 2 ; 1 4 
N : 3 . ; | a I8- : 1 1 
* - * 1 
˖· *＋ T - 
3 
C 5 * * * I 
* 1 4 ©” of 
- 2 * = 
* * 


2 JO.Q£O04. = at} F $2: Da. Products. 
June 10'Principal lent 1552 80⁰ 601 48000 


Received 41120010 
— | Ss 


| New principal 599010 

Received - TY 3a 1 5 Fi TAS 

L. der revue 2700 458 10287. 55 
Received | - — 179 oO . | 


40166. 5 


1 


| | Nes principa ua 3100 
Dec. z 5 Recd NE pg a0 % 
| 3 — 101554.05 


7300 = 73 x 10 
73) 1015.4 $405(13.908 5 131. 185.270, Anſe - 


Banks, or bankers, eee e at 4 per cent. 
but lend at 5 per cent: ; and the perſon to whom they 
give a caſh-credit, has no occaſion to keep money by 
| bim, Sur ives'it into the bank, and receives 4 per cent. 
intereſt for the balance of caſn due to him; but when 
the balance funs againſt bim, he pays intereſt at the 
rate of ß per cent. In this cuſe it will be proper to 
eren the money lent or paid by the bank as Dr, and 

ee by the bank as Cr, and to make twWo 

e products, i. one for the Dr products, 
Ae och fer the er products. The intereſt ariſing 
from the Br products is to be computed at 5 per cent. 
and that from the Cr products at 4 per cent. and the 
difference of theſe two is the balance of intereſt due wg 


the perſon to the e or by the bank to him. . 
2 4, 164345; "my 111 A334 1a WAS eb 


it. "EXAMPLE II. 


Given A B a caſh- credit at 5 per cent. for the balances 


due by him, allowing him 4 per cent. for ſuch balances as 
may be due to him : What intereſt will be due, and by 


on in W of the — tranſactions? 


TNT! E REIS T. ent- 


9 


1765. | £ AD Drf! > 8 LAY: 

Jan. £8 . 845 6 18: Rae Bee 
April 20 |Cr|1265 68] | 
_ 88 420 |. - | $67 biet} 
Joly 15 pr 10.0} | | 


| + 2 or za 20 0 77]: 42234-5] 
Sept. 30 [Cr 848 10 0 3 
5 TT 1—— | 5 "A 
VVT 324 ine 
Nov. 1. Dr. 500 || 


1 


* 


136120 


Sd Mrs 


„  —ſ”_ ET 

Dec. 15. Ir] 200 5 E 

| . At 5 p. c = L. 18 15 6 
+ 3.4 1 %4 #x} "2 


5 O0 © 


oy 


ee 


have only to divide the difference of the ſums of the Dr 
and Cr products by 7 300. . IMAM 


When partial payments are made'on bonds or bills at 
any interval greater than a year, the legal and uſual me- 
thod is, to add the intereſt at the times of payment to 
the principal, from that amount deduQting the payment. 

Bankers avoid ſuch dilatory payments by taking care to 

have all their caſh-accounts ſettled within the year, this 
being the ſhorteſt or ſpeedieſt way of converting intereſt 
into principal. | | 


If the rate of intereſt on both ſides be the ſame, you 


e 5 
Borrowed on bond, 1761, June 1. the ſum of coo l. 
at 5 per cent. and made partial payments as follows: 
Required the ſtate of the affair the 14th of Auguſt 1765, _ 
when the account comes to be cleared. 1 eee : 
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bs ; 2 : 2 ; ; * 5 4 «ping . 
* 4 ofa 
\268 e _ E x E 8 * 
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* * 5 Þ3 
| * * nn 


25 2761, Jave f. Prtucipil-botrared + + 
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' 1762, Oct. 8. Paid N 4 825 #34. 3 + Y #{ 
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KEEL 4.40.0; . 

IO 7 and time a6 eee ro find the 
prince 5 2 worth. "Þ 
VVV e E 
"Add 1 to the produ ofthe time yd rate of ove 
| (pound, nien divide the mount. 35 

e EXAMYIL E f. 


- What ready money will pay a bill of 6821 18 U. 9d. 
"ti 37 Years . diſcounting Acne at Aa 


| : ; 
4 
4 - A Jo: 345 2” 8 
3 8 4 - p 8 - 7 * 2 » - 4 3 2 9 
4 = $4 % | x 7 # 5 4 7 1 - * P * 4 $3.4 2 & x © 1 
— N 4 ; 4 £ 2 2 0 . 2 FS 7 
F A : 
. 2 : 
, 3 2 I 5 " * 
4 O A 1 * " 8 ſe 7 n _— _ 
: OO... . 54 1 989 1 3 3 r £ + 1 4 4 
: 4 e 1 LY 24 * w *- 3 ** * te 3 A 15 x 
N . 4 # 7 1 0 : 
* : , * 0 p 57 « « _ 
£ ; r a 14 1 3 1 . ' ö 7 
} ' 4 r 4 . e , : : 6 N 
1 Y 8 3 1 * * R ; 3 f 
3 , 
- . 
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— —— —— 
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CO 


br . ̃¶ I OE I RR 
? * 3 * ; N X - a 7 
9 ; 5 5 
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INTEREST: 


"dy %‚ͤ 3b tes I ER 2 kat Þ 76 vs 
7.1687 5)682 peel s 534 6 8 . | „„ 


2 4375 9. 5 {x | . 5 0 
ä 
r fs 


* ; " ; . Ge 8 ; det ; | ” 
— VVV 
146: e th "184 HATS „„ - Ls 2 


55 IS 9:33 90% 0: Trans 34; 67 ew. WT 
0 fay, As the amount t of 281 at * rate Bo time + 
given is to 100 |. principal ; ſo is the given. mung to 
the principal, or 2 5 worth, ſought. „„ b 
3-75 time, re e 
44575 rate. . ; 5 5 
158 | 6 
150 ; 
16.875 intereſt of 100 ol. for the given time. 
100 
116. 875 8 amount of 100 l. for the given time. 
„ _ 
Then ſay, 116. 87 5: 100 :: 682930583 584.3 
If the time be given in * divide the product of e 


the rate and time by 365, and then proceed as before. 

| The difference between the preſent worth and the 

amount, or ſum of the bill, is called rebate, or diſcount ; 

and is always leſs than the intereſt of the amount for 

the given time, being preciſely equal to the intereſt of 

the preſent worth for the ſaid time; ſo that if the preſent 
Vor. III. D d | worth 


s TxXTERPEST. am 


ys worth be put to intereſt, it will, by the end of the gi- 
ven time, with the intereſt thence ariiog, be cy e. 
„ to the given amount. 
TDuhus, if L have a bill of 105 l. due 1 year henee, the 
dAiſcount at N be 51. and = preſent worth 
100 J.; for the 1001. co intereſt, it will, with 
the intereſt, 1 of the year be equal to 105 l. 
the given amount. But the 1 af 1051. for a year 
is 5 J. 58s. ; and if this be deduced from the ſum of the 
bill, I hall then reccive as preſent worth the ſam only 
of 99 I. 15 s. which is 5 s. too little. 
The Aiorar! is found by ſubtracting the preſent worth 
from the amount; but it may alſo be found as follows, 
viz. As the amount of 100 |. or of 1 |. for the time 
ven, to the intereſt ; ſo the given amount or ſum of 
bill ro the diſcount ſought. The diſcount of the capped 


. OT Oy ng eos 55 Os 

F 116875 : 16975 2+ G2.-939587 OO 
: * 4.67 : on. : 4780577083 | EDS 

„ 13658791686 . 1 


187: 027 5 
or 187) 18-4393687 . 42 14 


168 


mn. rer 


* Her 


4 


EY 
the a6 


652 18 Lan 7 
98 12 14 diſcount, _ 


5 384 T's ps 
EXAMPLE Tk 


What 3s the preſent worth, and what the rebate, of a 655 


„ diſcounting « for 66 days, 25 3 


1e e intereſt of of 199 L far 66 * 


Then 1000 : EE 855 


100. 904177. 30555. 166 r* 15 34 rebate, 
796328 7 | 85 10 amount, 


"6667080 e 
604 060 5 


—— ͤ —HMwU— 


6134340 
6054246 


(80094) 
e e 


1 TT oh INTEREST. 
by a EXAMPLE 1.” 


\ * N 2 ah; * 8 5 * * * 5 9 | 4 ou 8 N 
4 et fa as hs DS ä 
* : _ 


A bill of 4465 16s. dated January 10. payable ihe - 
8th of Auguſt, was preſented March 1 5. for diſcount at 


4⁴ per cent. : What will the rebate come $75 


| 73) 4602 intereſt at 5 per cent. March 16 


= at x p. c. = 75 | " _ 
ay 31 


19 8 inter, of 100 l. * 85 | 
days at 4f 5 Fir of 

101.9 5 | 5 EN: Avg. 8 
| 2 146 days | 


* 


5468 . 3 
101 91838 92010. 195 = 10 3 103 a 


Here it is to he obſerved, that an alteration, either in 
the days or the rate, does not produce a proportional 
alteration in the diſcount. Thus the diſcount of any 
ſum for 40 days, will be more than balf the diſcount for 
Bo days at the fame rate; and the.diſcount at 4 per 
cent, will be more than half the diſcount of the ſame 
ſum for the ſame time at 8 per cent. 
'The reaſon 1 is, becauſe the firſt term, or diviſor, x 
$ 


| ſiſts of two bz el 0 and the ether ay 


riable. The variable part is the intereſt of 100 l. for 


the given time, which increaſes proportionally with the 
rate or time; and when this intereſt comes to be doy- 


bled, the dividend is of courſe doubled alſo; but the di- f 


viſor being by this means increaſed, will not give a dou- 

ble quotient. Thus, 100 22 102)306(3, but 100 
-+ 4 = 104 dividing 612 will not quote 6. Hence it is 
that tables of diſcount cannot be accurate, unleſs calcu» 

lated at every different rate, and for as many days as the 
caſe may require; becauſe every day's diſcount varies, 
being ſtill leſs as the days or rate CROTON.” : 


1 


'P Nee Br ul. goo 


Principal, amount, and time in n years, given, to o find | 
the rates | | | 


| R v 3 
As the product of the principal and time, to Wy” dif- 


ference of the principal and amount, or total intereſt ; ſo _ 


100 to the rate per cent. 


EXAMPLE, L 


At what rate of intereſt will 584 l. 68. 8 d. amount 
to 682 J. 18s. 94d. in 34 years? a7 


584% 4 5 3 6562 1 3 1 
MEAL. e 3433333 
Me 9558.606250 
2191.28 1 60635 :: . 
1 : 19.72125 4 

87.65 : 3.94425 
1753 ') 98: a5 5 per ct. au 
rio; oO D peas; 
8765 
8765 


2NTEREST, _— ET 
If the time given be days, divide the of the 
| principal and time by 365 and then proceed as before, 
ei Fo br "EXAMPLE IL _ 4 

geg eas of ime wil L 51 
a wut Jo: = b gu. 1 


* * 8 7 
ET o © - - 
* - 

» 
6 s 
| 


ssl 525 11500 
i eee. a. 


2372 — 


„„ 
1825 
1825 


— 


#7 


P R 0 B. W. 
Aera. amount, and rae; given to End the une . 
years. 


2 


. R v L E. 
Divide the difference of the ds and amount by 

the product of the principal and rate of one pound 

that is, as one year's intereſt of the principal to I year, 


ſo 8 to the time ſought. 
E X A MPLE 4 


nin what time will 5841. 65.80. mount to 6821. 
18 4. . e 5 


— 


ee 


5 (INTEATSY, | 3 


5 E eget: 
649998 ee your. . ; 
1 8 
184066 | 
TFT 
131075, Wits TY | 


if the time be ene in 4 multiply the differ- 
ence of the principal and amount 
_ — e * 


EXAMPLE U. = | 
In how many days will 2751, principal gain 81. 5% 


| at 5 per cent. 
F Pas. 
-" 8 1 89S 65 | 1 


13 T3-75)3011-25(a19 days, aa. 4125 
2. 89 
2612 ; — — 
1375 WILEY, 3012-25 


83 
ST 12375 
. with the explicadan 
F . NE 


; Equation of Payments. | ö 

When two or more debts are payable at different 
FR. the finding a mean time, at which all the debts 
may be paid at once, without loſs to debtor or creditor, 


AF 


16 55 INTEREST. bert I 
zs called e 3 the terms of payment ; ; and is com- 
+ monly performed by ne following . 
-, ea g Low 1: 


| Multiply the ſeveral debts into their reſpective times, 
divide the ſum of the products by the total debts, and 


", 1 


the quot is accounted the mean time. 8587 


. ˙ . 


TXXAMNFELETL 


15 A owes B 600 1. to pay at 40 days, 200 l. at . 4 
and 2001, at 120 days: When may theſe debts be Paid ; 


gat once, without injury to either party 2 


Debts. Days. Rr VÜPVNCCW 
| 600 X 40 == — ; 24000. eln r ; VFL * 222 
200 X* 22 — 12000 | | e Jie 
. 200 X 120 == 24000 | | . 
1000 Jools days. "EE 
EXAMPLE II. „ 


A owes B 640 l.; whereof 401. to be 101 3 
350 l. at the end of 3 months, and 2501. at 9 months: 


5 9 the equated time for paying the whole. — 


Debts. Mon. Sod: 

_ + s 
2350 * 3 = 1050 
e 2250 


- 1 33000575 N Au. 


EXAMPLE III. 


A owes Ba certain ſum; whereof F 'to be paid i in 
ready money, I at the end of 6 months, and the other 

at 8 moaths ; MER wie ne. time for pay ing 
the POR. | = 


* A » 5 £ 
* * 1 , y 1 F 
E 1 3 1 * 7 _ A ; 3 2 : » : F 5 
. = „ <. 9 a 
. | 5 . „ 
% 7 r a 8 . 2 5 1 
£ N P F * 7 ! - 9 4 * N T 

» y Ls 5 l 1 4 ; 4 ; - : 

, . N . on a 82 ** 4 *% + * 

: iy 5 


* 


| ap. INT 2 1 E wu. "00. 


Debts. Mon. Prod. f 5 IS 47 4%: 4 155 
+= 0/207 i 
1 * 2 2 Hoa 
{x8=2z 
e 5604 months. a. 


' The 3 . is eat; aa on e account 
commonly practiſed, but is not accurate: for a perſon, 
by keeping money. unpaid after it becomes due, gains 
the intereſt thereof for that time; but by paying money 
before it is due, he does not loſe the intereſt, as the 
rule ſuppoſes, but only the. diſcount thereof for that 
time, which is always leſs than the intereſt. _ 

They who incline t. to 0 en more exact, OP work by the 
nn | | 


jo OP 


R U l. k. 


Find, by Prob. 2. the preſent worth of each 4 . 
and then, by Prob. 4. find in what time the ſum of 
the ue worths will amount to the ſum of 15 Des; 


EXAMPLE Iv. 


A -owes B Fol.; whereof 20 l. is payable 2 years 
hence, and 30 l. 5 years hence: What is the equated 
time for paying both debts at once, 2 . intereſt 

at 5 per cent. * b 


„ By Prob. 1 „ 03 £4644 TEE i 
The preſent worth of 201. for 2 years is, 18.18 
The preſent worth of 30l. for 5 years is, 24,00 


Sum 44.18 
Total debts $0.00 


— 
Difcrence 7 
e y 


Vor. III. 


a 
— * 2 


By Prob. 4. LL a 
Principal $2.18 * 


Rate 0 3 ͤöͤ 
2. 1090). 8 20003. 705g years. 
Anſe 3. 7979 years, or 3 years and 258 days. 


2 


1. compound . 


the year enſuing. 


to molt advantage by logarithms, 


s of geometrical pro 


years amounts make a ſeri 
bg the amount bak 5 


als, the common ratio, LN 
years 4 as n 


F 8 4 Years. 
my; Pr. 121.05 1. 1025 1. 157625: 1.215 50625 7 
gx Pr, oo: tab 110.25: 115.7025 :;121 550625 


The laws in Britain forbid the lending of money 
compound intereſt; but -then the lender may exatt his 
intereſt at the year's end, lend it out again, and ſo, in 
effect, have compound intereſt on bis money. Annui- 
ties too are commonly reckoned at compound intereſt ; 
and this makes the knowledge of ſuch computations in 
ſome meaſure neceſſary. I propoſe however to be very 

brief both on compound intereſt and annuities ; and this 
the rather, becauſe operations of this ſort are performed ä 


% * INDERLEST. Namn 


Some ſtill complain, that the rule laſt aſſigned is not 
abſolutely perfect; and argue, that the rule for finding 
the mean or equated time ought to be ſuch as will make 
the intereſt of the debts paid after they are due exactly 
| equal to the nya of the debts 1255 before "nh, are due. 


eee dere ariſes both from the . and 
intereſt; for at the end of one year the amount or ſum 
of principal and intereſt becomes a new arg for 


In compound intereſt, the principal and the ſeveral 
oportion- 
for one 


Ratio. 
1.05 | 


PROB. 


at 


7 — * 2 —gB 2 . | : 
4 + * * 
* 1 
7 * 


ce” 3 INF BREST. as. 
| To ee 5d 2d Bob: V 
Principal rate, and time, given, to find the amount TY 
and intereſt. 4 e 7 
RULE. outer a 
Multiply the amount of 1 1. for a year ſo often into 
itſelf as are the number of years given ſave one; and 


the laſt product / multiplied by the principal gives the 
amount; from which ſubtract the n and the re- 


mainder i is the intereſt. . 


A E | 
What is the amount and intereſt of uk for 3 3 years h 
at 4 per 8 | : 
1.04 amount of x 1 for a year. 
. 5 CIR. e 
1.08 16 | „ 1 
„„ | . 
1. 1248 64 : e . : 
oo principal. 13 l 4 
562.43 2000 amount = 862 8 74 
500 
62.432 intereſt = = 62 8 7. oy 


. * 


Or, Moltiply the given principal by the amount of 
11. for a year, ſo often as there are years in the „ 


ſtion, 


500 printipil given. 
1.04 amount of 11, fora year. 


520 amount for 1 year. 
1.04 | 
£30 amount for 2 yang, 
FAO * : 
$62.4 320 amount for 3 years. | 
| b F 2 5 Or, 


— * . n » N 2 1 , - ddr * 2 y 2 2 R 4 » 2 : N 1 * 
8 », * — 9 * — 12 » 8 Ty VEE” * ? * 2 3 be = : der a _ r 8 £ £ Ws * 8 
z : ö 2 ; : ; < 75 * 1 + * - 
; - — 5 * * * 
| | ; | | : 1 N T E R E ? 8 | + Par 
8 ; F 
- 


or, Multiply the given principal ds the rate of I L 

| and the product is the intereſt for one year; which, 
*  _ added to the principal, gives the amount for the firſt 

| year; and work in like manner Tor each of the remain- 


PETE ET 7 wn 
04 5 AE 52 By practice, thus: 


20. Intereſt, 1 25) 50 principal. 


8 5 20 intereſt. 

I .04 - R 250̃520 amount for 1 year. 
33 1 20.8 intereſt. 

— 235054 amount for 2 years. 
Yi © amount- 21.632 intereſt. 


$62,432 amount for 3 years 


2. 6320 intereſt. 
562.4 32 amount. 


— 
— —— — — « — — Surat" <4.> 5 ä . — — | 
— — —— — — . . — m - a 

— — wc ——ů— — — SM » 8 — — b — rig. as cn 44 co ID * 
: = CIS IF Rwn> — r a. * — I * 

8 RY . 

. , 

0 . — 8 20 * 4 ys 


© > — 
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If the given time conſiſt of years and parts, or years 
and days, find the intereſt of the laſt amo unt for the 
ven parts or . and add 82 genere ſo found: to the 
lat amount. ; 


* 4 4 


EXAMPLE AK; 


What i is he amount and intereſt of 354. 16s 5. 25 
34 ae at 5 Ter: bene Zi 
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page a — — vid ond nt wm ermndfys 


* me * 5 * 2 . oy 
; { 2 1 p : : 
: £ 
ht I N 
, i # 
* 3 * AY 3 . ; 
- 


— — 


- 5 6 it 
- >. 1,05 amoun 
* * a * - 


— , R * TER . ” 6 "Ty 
I _ 1 
* X's R ge - 
- 4 
| s 2 55 
. . — >" 2 „ BO a 
w * * * = : 
e 5 38 
* * 
- 
* ff 
WET 4 6 
* 8 * * 4 * z 4 8 
8 > = 
hy ” » - A 
4 oa) - . 5 4 - 
1 * va — % 
1 $ 1 - 
I . - 
a . ho . * : 
, * & 4 2 3 
- - 


; : 1.05 : 
1.157625 10 
3 a 

40)410.72 3500 1 

725.9536637 amount. : 
656. 19348375 intereſt. 5 
20) 354.8 principal. 5 ; 
Wn TE. 
 20)372.54  - amount for 1 year. 
13838627 Intereſt, : 
20)391.1679 amount for 2 years. | | 
19.585835 intereſt. * 
40) 4 10. 72535 amount for 3 yeats. + 
10.26813375 intereſt, 0 - 
4120. 99348375 total amount. 
; 354-8 ; „5 . 115 
66. 19348375 total intereſt. 
The intereſt for the half. year, in the above example, 


is computed in the way of ſimple intereſt: but it muſt 

be obſerved, that the intereſt for the half. year found in 

this manner will be too much; for in ſimple intereſt the 
ſeveral amounts are in arithmetical proportion; but in 
compound intereſt, the amounts are in geometrical pro- 
portion; and conſequently the amount of any principal 
at compound intereſt, for any number of years, will be 

more than at ſimple intereſt: for one year they will be 


, 


222 INTERES T. Parti. 
equal; but for any time leſs than a year, the amount, 
r at compound intereſt, will be leſs than at ſimple intereſt. Wo 
+ _ 0 oũ compute the amount for any aliquot part of a 
year, in this way, obſerve the following rule, viz. Ex- 
tract that root of the amount of 1 1. for a year, which 
is denoted by the denominator of the fraction; and the 
product of the principal into this root, is the amount for 
. Thus, for Z of a year, extract the biquadrate root; 
for 4 a year extract the ſquare root; fo, in our ex- 
ample, the ſquare root of 1.05 is 1.024695; and 
410.2535 x 1.024695 = 420.86821251825; which is 
ſomev hat leſs than the amount found above 
Again, for J of a year, extract the biquadrate root, 
and raiſe this root to the third power, the numerator 
| being 3. In like manner, if the given time be days, 
extract the 365th root, and raile this root to the power 
denoted by the numerator, or number of days given. 
But ſuch extractions and involutions will prove a trou - 


bleſome taſk, without the help of logarithms, 
pi 2 RO UM. . 
Amount, rate, and time, given, to find the principal or 
J;.ö§V en oy 
VVfTTTVTTTTVTV 
Divide the given amount by the amount of 1 1. for 
the given time and rate, and the quot is the principal 
or preſent worth; that is, as the amount of 1 l. to 1 l. 
principal, ſo the given amount to the principal ſought. 
E 
Wbat ready money will pay a debt of 562.432 1. due 
3 Jears hence, diſcountivg at 4 per cent. compound in- 
tereſt? = 8 85 TL 74 "4 511115 A 439 1 2 1 


* - 
5 
1 1 : 
£5. 5 3 
4 « 
* 
- 


. f 


. INTEREST. 


Ss ET OW DE 
b 4 : | : ; * : 3 8 5 Y 5 of 18 # : BY . 
1 * 16 * : . bh ; — 7 s 1 1 7 4 „ ETLN N | . L, 7 : © of + 3K = £ | 
c ; i * « 7 j 55 
eh eee L a nt 
by K. — 15 . 5 


The difference of the 12 amount add ads worth 
is the diſcount or rebate, which in the above exar 
62.432 |. 

If the given time be leſs than a year, the preſent 

worth may be found nearly in the way of ſimple incereſt; | 
but, to be accurate, find the amount of 1-1; for the gi - 
ven time, in the way taught W by which KD the 
given amount. 


C3 * , . 5 hs. 
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Principal, amount, and time, e to > find the rate. 
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Dieide the amount by the ha, 4 ou that root of 
the quot which is denoted by the number of years will 


be the amount of 1 l. for a year, TOR which fubtract 
1, and mere will remain the rate. ; 
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EXAMPLE. 


At what rate of compound intereſt will Soo La amount 1 


to 562.432 in 3 years? 


500) 562.43 201. 124864: pay the cube root of 
1. 124864 is 1.04, and hence .04 is the rate of 1 L; ; that 


is, 4 per cent. 
1 125 R O B. 3 
Principal, . and rates given, to find the time. 
| | RULE. 
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Table I. ſhews the amount of 1 l. principal for years ; 
and is conſtructed by the rule aſſigned in Prob. 1. viz. 
' Multiply the amount of 1 l. for a year by-itlelf conti- 
nually. Thus, at 4 per cent. the amount of 11. is 
1.04 for 1 year; and 1.04 x 1.04 = 1.0816 for 2 
years; and 1.9816 x 1.04 = n, for 3 1 8 | 
%% | 


Table II. thews the amount of 11. for FN to con- 
| ſtruct which, find, by the directions given in the end of 
Prob. r. the amount of 11. for one day; and this a- 
mount multiplied into itſelf Sg will give. the 
amount for any number of days. 


Example at 5 per cent. 


1.0001 3368 the amount for 1 dy. 
I.0001 3368 | 


Prod. 1.00026738 the amoynt for 2 days, | 
| 1. 0013 368 . 


Prod. 1.000401 10 the amount for 3 * i | 
Table III. ſhews the preſent worth of 1 l. principat 7 


| | for years; and is conſtructed by the rule aſſigned in 


Prob. 2. viz. Divide 11. by the amount of 1 l. for the 
given time and rate, as contained in Table I, 


Example at 4 per cent, 


1.04)1(.9615385 for 1 year. 
I firs by 9245 562 for 2 years. 
1.1 24864) 10. 8889964 for 3 years, Se. 


' The table may, in this manner, be cerned to any 5 
nber of years N . 


The uſe of Table 1, 5 
1. Principal, rate, and time, given, to find the amount. 
Multiply the given principal by the tabular number 
eee to 15 rate and time, 


IN ERES TFT A 


. OO INTEREST. Pr In. 
Ex. What will 500 l. principal mount to in 15 years, 
| at 5 5 er cent. compound intereſt? | 


2.0789282 | | 
| C 
1039.4641000 = ws 1039 9 3+ - | 


If the given principal conſiſt of pounds, ſhillings, 
pence, reduce the ſhillings and pence t; to a decimal, and 
then proceed as above. 5 


2. Principal, n and time, given, to find the 
rate. 
Divide the amount by the principal, and the quot will 
be the amount of 1 l.; which find in the table even 
with the giyen time, and you have the rate on the head. 
Ex. At what rate of intereſt wil 500 l. amount to 


ER 1939-4641), in 15 years? 


oo) 1039. 4641 
'  2.0789282 found under 5 fer cent. 


3. Principal, amount, and rate, given, to find the 
FRY 
Divide the amount by the principal, and 3 quot 
will be the amount of 1 l.; which find under the given 
rate, and on the ſide you have the time. 
Ex. In what time will 500 l. amount to o 1039. 4641 J. 
at 5 per cent. e intereſt? rs | 


$00)1039 464 
2.789282 found oppoſite to 15 years. 


4. Amount, rate, and time, given, to find the princi+ 


' 5 Divide the given amount by the tabular amount of 
= x1, for the rate and time given, and the quot will be 
the * | 
Ex. 


Py INTEREST. . 


Ex. What principal will amount to 103946411. in 
15 years, a 5 per cent. ? | 


2.0589282)1039.4641(500 ger. 


The uſe of Table II. 


This table ſhews the amount of 1 l. for days, and is 
uſed in the fame manner as the former. 
Mat if the given number of days be not in this: table; 
or 1 ie given number of years be not in Table 1. work 
as follows. 
Divide the given number of Jays. or . into two 
ſuch numbers as are found in the tables, multiply the 
tabular amounts into one another, and their W is 
the amount of 1 1. for the time given. 
Ex. What will 500 l. amount to in 75 988 and 184 
| days, at 5 per cent., | | 


Amount for 50 years, at 5 per cent. is, 111.4674000 
Amount for 25 years, at 5 per cent. is, 3.3863549 


1 product is the amount for 75 * 38 8 3 26862 


Amount for 180 days, is, — 100243527 
Amount for 4 days, i,  — 1.0005 348 
T heir produtt is the amount for 184 days, 1.0 2400 5 
Amount for 75 years, is, — 38 8 326862 
Amount for 184 days, is, — _1.0249005 
Their product is the amount of 1 L for 
75 years and 184 days, | 39. 7990395 
| -Multiply by the principal, ae 500 
Amount ſought, _—_ — 1989 9.8197 500 


And ſo, 500 l. in 75 years and 184 days, at 5 per 


cent. will amount to 198991. 16s. 44d. And in this 


manner may theſe two tables be extended to any num. 
ber of 2 and days. 


The 


* 


INTEREST. 


The ufe of Table III. 


Ant, rate, and time, given, fo fad the peu 1 
or preſent worth. 
_ Multiply the cabular number anſwering to the rate 
and time, by the given amount. 
Ex. What ready money will pay a debt of $62. 432 l. 
due 3 A Ay nid at 4 per cent. compound 
intereſt 1 


Ac x 562.432 = geol. the Wale worth . 


1 ſhall here fubjoin two or three practical queſtions. 


| Queſt. 1. What will L. 136: 15: 6 amount to in 20 
; years, at 6 per cent. copapound intereſt ? | 


By Table I. 


3.201355 —_FC . 
_$77-631 multiplier eto. K A 


"32071355 

9621406 
1924281 
224499 
22449 

LS 1603 ; 


138. 65593 amount 1 


. Qusſi. 2. What will 5 I. amount to in 400 years at 
5 per cent. com pound intereſt ? 


By 


cb l. 1 ERES r. % 
VTV „ 
The amount of 1 J. is, 11.4674 for 50 years. 
131.5013 for 100 years, 


17292. 5919 for 200 years. 


* 


EK OY 1! 


Amount of 51. is, 1488251636.3395 for 400 years. 


The above example ſhows the rapid ſurpriſing increaſe 
of numbers in geometrical proportion; and for the 
- learner's amuſement, it may not be improper. to obs 
ſerve, that if a ſingle farthing had been lent on com- 

pound intereſt, at 5 per cent. in the firſt year of the 

Chriſtian æra, or at the birth of Chriſt, and had conti - 
nued to this preſent year 17 66, the amount would have 
been ſuch an immenſe ſum as to ſurpaſs in value ſome 
millions of globes of ſolid gold, each as large as this 

Queſt. 3. A owes B ſeveral ſums, viz. 180 l. due 3 
years hence; 2001. due 5 years hence; and 300 l. due 
7 years hence: What is the preſent worth of theſe 
© debts, diſcounting at 4 per cent. compound intereſt ? 


By Table III. 95 


et 6 8889964 x 180.= 160.0193520. 401 ph 
8219271 x 200 =164.3854200 _ 
- ++7599178 x 300 = 227.97 53400 


Preſent worth, 552.3801 12 


„ 8 oa-44 Om 


8 
2 * —— - 


as ANNUITIES.  FatL 


ANNUITIES. 


= N annuity is a ſum of money, payable yearly, half- 
| A yoearly, or quarterly, to continue a certain num- 
4 ber of years, for ever, or for life. os 
| An annuity is ſaid to be in arrear, when it continues 
- unpaid-after it falls due. And an annuity is faid to be 
in reverſion, when the purchaſer, upon paying the price, 
does not immediately enter upon poſſeſſion ; the annuity 
not commencing till ſome time after. 
| Intereſt on annuities may be computed either in the 
= way of ſimple or compound intereſt, But compound 
intereſt being feund moſt equitable, both for buyer and 
| ſeller, the computation by ſimple intereſt is univerſally 
I. Annuities for a certain time. 
PNA. 
Annuity, rate, and time, given, to find the amount, 
or ſum of yearly payments, and intereſt. 


4 "RULE. 

Make 1 the firſt term of a geometrical ſeries, and the 
amount of 11, for a year the common ratio; continue 
this ſeries to as many terms as there are years in the 
queſtion ; and the ſum of this ſeries is the amount of 11. 
annuity for the given years; which multiplied by the gi- 
yen annuity, will produce the amount ſought, * © 


EXAMPLE. 
An annuity of 40 l. payable yearly is forborn and 
_ unpaid till the end of 5 years: What will then be due, 
reckoning compound intereſt at 5 per cent. on all the 
payments then in arrear ? | 5 


- 
* 
- 


for a year; to the product ad 


chap. XIII. ANNUITIES. 0 
I % ⁰ p 8 
1 1.06 1.1025 : 1.157625 : 1. 21 550625; whoſe 
ſum is 5. 52563125 I.; and Leg 50 x..40 = 
221,02525 = 221. os. 6d. the amount ſought. & 


The amount may alſo be found thus: Multiply the 
given annuity by the amount of 11. for a year; to the 


product add the given annuity, and the ſum is the a: 


mount in 2 years; which Ther x be amount of 14, 

the given annvity, and 
the ſum is the amount in 3 years, &c. The former 
queſtion wrought in this manner follows. 


40 am. in 1 year. - 126.1 am. in 3 years, 
1.0 f 5%. 2 8 
42. oo | 132.405 
82 am. in 2 years. 172.405 am. in 4 years. 
55 1.05 Fas” 
86.10 1381.025625 
40 | 40 | 
126.1 am. in 3 years. 221,02525 am. in 5 years. 


If the given time be years and quarters, find the a- 
mount for the whole years, as above; then find the a- 
mount of 11. for the given quarters; by which multiply 
the amount for the whole years; and to the product add 
ſuch a part of the annuity as the given quarters are of a 
7 If the given annuity be payable half-yearly, or quar- 

rly, find the amount of 11. for half a year or a quar- 
ter; by which find the amount for the ſeveral half. years 
or quarters, in the ſame manner as the amount for the 
. ſeveral years is found above. 


NS 


Annuity, rate, and time, given, to find the preſent 
worth, or ſum of money that will purchaſe the annuity. 
| Hh 2 | RULE. 


9 9 * 8 4 3 * 8 g - 2 * 5 
e - g L - F * N — 4 
4 : - ; j 7 * * 
S 2 . — * 1 4 7 
* 3 - . - . 1 6 4 * 
- * 8 * - c " * 4 , * E 
, 7 4 b B78 
- g , A? al t "9 1 
- IF . 4 $ - iS 
* - ” 


follows, 


724 RULE. 


' Find the amount of the given annuity "M the Ge 5 
Bru and then, by Prob. 2. in compound intereſt, 
find the preſent worth of this amount, as a ſum * at 


the end of the given time. 


EAA 


What is the preſent worth of an annuity of 40l. to 
continue 5 years, diſcounting at 5 per cent. compound 
intereſt? 

By the former problem, the amount of the given an- 
nuity for 5 years, at 5 per cent. is 221.02525 ; and 
by Prob. 1. in compound intereſt, the amount of 11. 
for 5 years, at 5 per cent. is 1.276281 5625 

And, 1.27628 1 5625) 221.02 52 50173. 179 
1731. 38. 7 d. the preſent worth ſought, 

The preſent worth may alſo be found thus: By 
Prob. 2. of compound intereſt, find the preſent worth of 
each year by itſelf, and the ſum of theſe is the preſent 
worth ſought. The former example done in this way 


1.27628 1 5625)40.000000000(31.3410 © 
1.21 55062 5)40.0000000 (32.9080 


_ 1.157625)40.00000 (34-5535 
1.1025)40-000 | (36.2811 


1.050 40. _ (38-0952 * 
Preſent worth, 173. 1788 


# # 
1 


A third way of finding the preſent worth, take as. 
follows, viz. Find a principal ſum, whereof the given 

annuity. is one year's intereſt; then find the preſent 
worth of this principal, as a ſum due at the end of the 

iven time; ſubtract this preſent worth from its princi- | 
pal ; ; and the remainder is the preſent worth ſought, 
The former N dane 1 in ike manner follows. | 


FEM 


* - 9 * - " 9 a 
— 4 . — * 2 * 


Chap. XIII. ANNUITIES. oy 
As 05:1: 40 800 L. principal. 

1.05 * 1.05 * 1.05 X 1.05 * 1.05 = venue, 

And 1.27628 1562 5)800,00060000{626. ond 


800 | ; - PE . ; f ws ; 23 
2 626.8206 8 at ST ee 
173.1792 . worth Wii 3 


1 


If the annuity to be purchaſed be in reverſion; find 
firſt the preſent worth of the annuity, as commencing . 
immediately, by any of the three methods taught a- | 

bove; and then, by Prob. 2. of compound intereſt, find 
the preſent worth of that preſent worth, rebating for 
the time in reverſion; and this laſt preſent 1 is = 7 
anſwer, 


Ex. What is the preſent worth of a yell a jon. 
or rent of 751. to continue 4 years, but not to com- 
mence till 3 years hence, diſcounting at 5 EN cent.. 

og: 177% 130% =o 
1.05 X 1. 05 & 1.05 X 1.05 . 
1. 2155062 5) accent 537 


1500 
1234.083212 


£ 265. 94629 preſent Ree” of the 1 if k 
Vas to commence Immediately. 


regie 10S 1.157625 1. 
1.7 $7625)265- 94629(229. 7344 229 14 3 


| P RO B. III. 
Preſent worth, rate, and time, given, to find the 3 an · 
nvity. | 
Ih v L. - 


| By the preceding problem, find the preſent wor of 
Il. annuity for the rate and time given; and then ſay, 
As the preſent worth thus found to 11. annuity, ſo the 
| preſent worth given to its annuity ; that is, divide the 8 
5 given pteſent worth by that of 11. DFT 


13 1 


* 


% ANNUITIES. . da n. 
; R X 4 F 5 12 9 ME. 


What annuity, to- continue 5 years, will 1731. 35. 
7 d. purchaſe, allowing cqmpoons unn S per __ 
„„ ˖ :c1-:20þ 
1.05 * 1. 5 X 1 OF x 1. og X 1.05 = 12762815625 
. 15625 eee I 86705 
20 
12275 15.6705, 
4.3295 preſent 58 of 11. annuity, 


4-329) 173. 179(401. annuity. Anſ. 
The operations in annuities, as well as in l 
intereſt, turn out heavy and troubleſome; and on that 
account tables are univerſally uſed. 1 hall here annex 
three tables of that ſort; and to the tables ſhall ſubjoin 
2 brief illuſtration of their uſes. And in regard there 
will ſometimes be occaſion for the promiſcuous uſe of 
thele tables on annuities; and the three former tables on 
compound intereſt, the following tables thall be num- 
bered Table IV. V. VI.; by which means any table to 
-be uſed will be eaſily referred to. 
Table IV. ſhows the amount of 11. annuity, and may 
be conſtructed from Prob. I.; or rather, thus: To 11. 
the firſt year of this table, add the firſt year of Table I. 
and the ſum is-the fecond year of this table; to which 
add the ſecond year of Table I. and the ſam will be 
the third year of this table, &c. The reaſon is obvious, 
Table V. ſhews the preſent worth of 11. annuity; and 
may be conſtructed from Prob, II. or more eaſily from 
Table 111. ; thus: The firſt year in Table III. and V. 
is the ſame; the ſum of the "firſt and ſecond years in 
Table III. make the ſecond year in Table V.; and the 
ſum of the ſecond and third years in Table III. make the 
third year in Table V. &c. \ 
Table VI. ſhews the annuity which I 1. will onrchaſe; : 
and may be conſtructed from Prob. III.; but more readily | 
thus : Divide 1 by the firſt year of Table V. and the 
uot is the firſt year of Table VI. Again, divide 1 by the 
8 year of Table V. and the -_ is the ſecond year 


of Table VI. Oc. „%% TABLE 
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TABL 


| E IV. 
6 The oun t of 1.1. annuity, compound intereſt. | 


? ty ; 


2 per cent. 


2 Tper c. 


6 
3 


4 
8 * 
* " 
- ——— _—_— _ 


wn 


1. 0000000 
f 2.0200000 


4. 1216080 


N 3.060 4000 | 


5. 2040402 
ent 


1. 00000 
2.02 50000! 


— — ͤͤ— 


3.07562300 3. 
4.525156 
5256328 5 SM” 


3 per cent. 


1 .0000000 1 
2. 0 300000 


— — 1 


3 Per e 


42149429 
53624659 


| TIE 


12.1680 154 


Ln 


N 


3 
2.— A 


wh; a i . 
1 * 


4 17 
118. 
119 
_ 120 
421 
122 
[23 
24 
-| 25132 


308 1210 
7.4342834 
8.582969 1 
| 9:7540284; 

10.9497210 


13.4120897 
14.6803315 
15.973938 
17. 2934169 


63877367 


75474302 


8.7361159 


9.945188 
8 1.20338 18 


** 


10. i 591061 
214036795 


ꝙ)A— 


| 6.5501522] 
7.779475 
90516866] 


10.3684958] 


e 
113.7955530 
15. 1404418 
16.5 189528 


1 7293 7 


18.639298 5319. 3802248 


20.0 120719 
21.4123124 


22.8405 586 
24. 2973698025. 


257833172 
27. 2989835 
28.8449632 
30. 4218625 


20.8047 304 
22.38 63487 


12.8077957 
14-1920296 
15.617 7904 
17.0863242 
18.59891 39 


— ___—_—_ 


16. 1130303 
17. 6769864 


20. 1568813 
217615877 
23·4144354 
25.1168 684 
26.703745 


24.499691 
26.357 1805 
28.27968 18 


27.1 ep 
28.8628 59 


30. 5844273 


28.676485 


32. 3490379 


32 2 22. 


34.1 577639 


30. 5367803 
32.4528837 
344264702 


34. 4604137 
36.666 5282 


11. 7313938 
13-1419919 1 
14.6519616] 
19:295080g] 
20.97 10297 


22.70501 58 ; 
* 


30.269470 | 
32.3289022}] 


* n Fe 
* IO ** bs waa; * 
, — r 
7 = 1 
7 
= 1 
CY 
: = 
» : 
x 
” 


— — 
K + Il 4. „„ 


* 


* 


a - 


36.4 592643 


38-9498 567] 


FABLE 


4 x 6 I TI 8. 


TABLE Iv. „ 
The amount of r [. annuity, compound intereſt 


7 1 1 Part III. 


F 


2 = cent. | 


24 per c. 


; 3 Per cent. 


* FE 


- [26 
27 
28 
29 

30 


31 
ö 32 
33 
134. 
35 


33-6709057 
35.3443 238 
37.05 12103 
38.7922345 
40. 568079 


42. 3794408 
44. 2270296 
46.111 5702 
48.033801 6 


49. 9944776 


* 
37 
36 
139 
5 
* 
[42 
143 


8156.1149396 


174-3395645, 
170.8171758. 


51. 9943672 
54.342545 


588.2372384 
60 71 55 


36.01 17080 


37-9120007 
39-8 598008. 


41.8 562958 
43-9927032 


38.5 530422 


45.2188 502 


40. 709633 5 
42. 9309225 


47.875457 


41 3131017 
43.759060 
46. 2906273 
48. 9107993 
511.6226773 | 


46.0002707 


48.1 502775 


50. 3540345 
52.61 28 053 


62.2272966 
64-7829791 
074925538 


62. ne 
64.68 22233 


67.1 594678 
69. 50265 11 


71.8927103 


70.876174 
72. 8398078 
75 6608030 
78.523231 
81.5161312 


— 


57. 3014126 
859.7339479 


52. 5027585 
57.7301765 


50. 0026782 


550778413 
|  60.4620818 g 


54. 42945 10 
57.334025 
60. 3412101 
63. 45315244 
66.67 40127 


Nine 


66. 1742226 
69. 1594493 
72.2342327 


63.25 50443 


75.40 12597 


70.00 76032 
73.478693 
77. 0288947 
80.7 249060 
84.5 502778 | 


_ 


78.663 297 5 


89.048419 
92.7198614 


82. 0231964 
8 5.48 38923 


88. 5095375 
92.6073713 
96.8486293 

101.2383313 
105.7816729 


e . 
81.940 5697 


84.554344 


87.666788 53 
90. 8 595824 
94. 1310729 


100. 396 oo 
104. 408 3960 
108.5406479 


4.22422. 


22842481 


96.5014172 


11044840315 
11 5.3 509726 
120.3882 566 
125. 6018456 | 


112 «79686731136 


5 


1309979102}. 


tn. 
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The amount of 1 l. nn compound intereſt. . 


OR 


— © 


— 


=» * _—— 


1.0000000 
2.0400000 
3.1216000 


4.2464640 


5.4163226| 


— — — 


6.6329755 
7 8982945 
9.2142203| 
10.5827953 
12 0061071 


— — 


13.486354 
15.02 5805 5 
16.6268 377 
18.2919112 
20.0235876 


24 
: 1 


236975124 
256454129 
27.67 12294 
229.7780786 


21.824531 I 


31.9692017 
34-2479698 
306178886 
39. 0826041 


41. 6459083 


—_——— _ 


— — 


17-1599133 
20, 7840543 


22 7193367 
24 7417069 
26.8550837 
29.0635625 
31.3714228 


| 


I 0000000 
2.04 50000 
31370250 
4.2781911 
$-4797097| 


6.7168917 
8.0I91518 
9.3800136 
10.6021142 
12 2882094 


13.8411788 
I 5. 4640318 


18.932 1094 


33.7831368 
36.3033 779 


38. 9370299 


416891963 44. 50 19989 3 
44. . 47. 22 $4:8045128 — 


43 Fer cent. 


5 NP cent. 


— 
\ 


2.0500000 
3.152 5000. 
4.3101 250 
5 5256312 
6 8019128 
8. 1420084 
95491089 
111.0265643 
112.5778925 
4 2067871 
I 5.917 1205 
17.7 129828 
9.5950320 
21.5785036 


.1.0000000 | 


I .0000000 

2,0600000 
31836000 
4.37460 164 
5.637930 


6.975318) 
8.3 9383788 
989746811 
11.49 : 3162 
13.1807958 


1 4.97 16435 
16.8 6994201 
118.8821385 
21.01 50667 


23.275970 


236574918 
25. 8403664 
28.1323847 
39.5 390039 
330659541 


30.905634 


-| 
25.672 5289 
28 2128806 


33-7 599925 
36.785 — 


35.7 92518 
38 5052144 
41.430475 


43.392291 1 
46.995828 5 


39-9927275 


50.8155782 


vor UI. 5 


I 1 
1 
* . 
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TIES. 


E IV. - 


> *. wm f P % 
2 ws 


The amount of 1 J. * vapor intereſt, 


— " 


[44 
145*121.0293920 


47 
48 
49 


| 4 Fer Cent. 


— c_—_— 


144.3117446 


4. 0842144 
49-967 5830 
52.9662863 
56.849377 


593283352 


62. 7014687 


66. 2095274 
69.85 7908 5 


73.6 $2422.49 


77-5983138 
81. 7022464 


385.9703362 


90. 4091497 
95-0255157 

99.8265303 
104.8195978| 
110.0123817 


46 


115.4128169 


126870 5677 
132.9453904 
139.2632060 
145.8337342 


i 45 _ "A 


47. 7.876446 
50.7 113236 
339933332 
574230332 
61: neck phy! 


72.7502203| 
77.0 302565 
811.4966180 


86. 16396 58 | 


901.041 3443 
96.138 2048 
101.4644240 
27303157 
112 8466876 
118.9247885| 
125 2764040 
131.9138422 
138.8 499651 


146.0982135 
153.6726331 
161.58 79016 


109 8593572 


150, SW: 66708 36 128.5030282 


70. 7607899 


5 per Cent. 


51. 1134538 
54-6691265 
58 4025828 
662.3227119 


752988294 
80. 0637 708 
85. 0669594 
90. 3203073 

958.3363227 
101.6281388 
107 7095458 
114.09 50231 
20. 7997742 


— os 


27. 8397829 
135.2317511 
142.9933 586 
151,1430056 
159.7001 559 


| 6 per cent. 


606.4388475 


175.9505446 


168.68 5 169 
178.1194218 


198.4266626 


188.0253929 2 56. 56452888 


— — — 


85. 1563827 
63.7059 7657 
68. 5281116 


73.397983 
69.058 1862 


84.80 167744 
90. 8897780 
97.343 1647 
104.1837546 
111.4347799 


119 1208667 
J 27.268 I 187 | 
13 5. 9042058 

145.0 584581 
154.7619656 


1 —_— 


bad; HRS 4 


„ 


* W "= 


165.0476836 


9 


187. 507 57721 
199.7580319 
212.7436138 


* * 


226. 508 1246 
241.0986121 


* Y \.- td Fg hl ae 


272.9584006]_ 
290-3 359046] 


209+347 9957 
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TABLE v. 


The preſent worth of il annuity, compound intereſt. 


| 


1 93032 
1.94153 
3 2.8838333 

4 38077287 
5 47134595 
6 F. 6014309 
7 6.471991! 
8 7.32548 14 
149 8.1622367 
10 8.982 58 50 


11 9. 7868480 
12 10.57 53412 
13,11-348 3737 
[14 121002487 
115 12 8492635 
1613.577709 
17 114.2918719 
184.9920313 
191 5. 6784620 
[20]16.3514333 


21]17.0112092 
2217 658048 2 


o. 97S οο 


609. 


2 per cent. 45 B TIE c. 


1.927 4242 


2.8 560 236. 


37619742 
4. 55539 


"3 per cent. | 


_- o_—_— 


0.9708738 


1.9134597| 1 


2.8280114 
3-7170984 
4-3 F9797s 


3-673-792] 


4.515024 


5. 50812 54 
6. 343906 
71701372 


7. 9708655 


8.7520639 


9.5142087 
10. 2577646 
10.98 31839 
111.6909122 


12.313777 


23[18.2922041 
fan 
* 


13.05 55002) 
13.712197 
14.3533636 
14.9788913 
15.5891623 


84719. 
6.230 2829 
7.0196922 
7.786108y. 
8. 5302028 


53285530 
6.1145439] - 
6.8739555| 
76076865 

8.3 166053 


— | 
; 


9.2526241 


9.9 54004⁰ 
10.6349553 
I1-29000731 
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chap XII. ANNUITIES. e 


The uſe of 75 able IV. 


; Annuity, rate, and time, given, to find the a- 
mount. 

Multiply the amount of 11. annuity, for the rate and 
time given, by the given nn and the product is the 
amount ſought. 

Ex. What will an annuity of 851. 10 s. amount to in 
20 years, at 5 per cent, compound intereſt? 


33.06 dar amount of 1 l. annuity. 
8 5.5 


7653297705 
1653297705 
2645276328 3 


2827. 1397555 amount ſought. | 


2. Annuity, time, and amount, given, to find the | 
rate, 
Divide the amount by the annuity, and the quot will 
be the amount of 11. ; which find in the table even with 
the given time, and on the head you have the rate, 
Ex. At what rate per cent. will 85.5 amount to 


2827.13907555? 8 


85.5)2827-19997 555 
33 0659541 under 5 per cent. 


3. Annuity, rate, and amount, given, to find the 
time. 
Divide the amount by the annvity, and the quot will 
be the amount of 1 J.; which find under the "or rate, 
and on the ſide you have the time. 
Ex. In what time will an annuity of 05.5 1. amount to 
2827.139075551. at 5 per cent? 


2 


85. H82.39285 
1 ee, oppoſite to 20 years. 85 
„ ; 4. Amount 


— 


e "A IN NVU ITI ES. Pin 


ET Amount, rate, and time, given, to nd the an- 
4 * nuity. : | 
Divide the given amount by the amount of 1 l for the 
| rate and time given, and the quot is the annuity. 8 
Ex. What annuity will amount to 294 3997 s 5 sl | 

in 20 years, at 5 per. cent: # Ow 


33-0659541)2827: -13907555- 
e annuity. 


The uſe Table V. 


I. Annuity, rate, and time, given, to find the pre- 

| ſent worth. 

M.ͤultiply the preſent worth of 11. annuity, for the 

. rate and time given, by the given annuity, and the pro- 
duct is the preſent worth ſought. © . 

Ex. What is the preſent worth of an annuity of 100 l. 

to continue 15 years, diſcounting. at 5 per cent. com- 
pound intereſt ? | 


| 50 1 e Ha 
10. 3796580 x 100 = 1037 9658 — 1037 19 33. Anſ. 


2. Annuity, time, and preſent worth, given, to find 
the rate. 
Divide the preſent worth by the annuity, and the quot 
is the preſent worth of 11, annuity ; which find oppo- 
ſite to the time, and on the head you have the rate. 
Ex. The preſent worth of an annuity of 1001. to 


continue 15 years, is 1037 N At what rate is in- 
| cer computed ? | 


100)1037 9658 10.379658 found —— 5 per cent. 


3. Annuity, rate, and preſent worth, given, to find 
—A 
Diiride the . worth by the annuity, and the 
quot is the preſent worth of ; 1, annuity ; which find 
under the given rate, and you have the time on the ſide. - 
be preſent worth of an W of 100 l. diſ- 
1 | counting 


* 
. 
— 


cap n. ANNUITIES 4% 
counting at & per. cent. is 1037:96581.: — | 


years will the annuity continue? 


| 100)1037 96580 10. 379658 found oppoſite to 1 5 years. | 


4. Preſent worth, rate, and time, given, to find the 
annuity. 


Divide the given preſent worth by the it num- 


ber anſwering to the rate and yOu and the quot is the 
annuity. 


Ex. What annuity, to continue 1 5 years, win 


1037 .9658l. purchaſe, computing compound Intereſt at 
5 cent.? £40 


10.3796 58)1037 96 58oof 1804 annuity, 


Tue uſe of Table vl. 


Price, or preſent worth, rate, and time, given, to 


find the annuity. 


- Multiply the price by the tabular number anſwering 


to the rate and time, and the product is the annuity 
ſought. 


Ex. What annuity, to continue I5 years, will 


10 37.9658 1. edn be par, at 5 per Cent. com- 5 


pound intereſt? 


10 37. 9658 * Gg = 001. annuity: 


Having thus ſhown the ab of each table ſeparately, o or 


by itfelf, I ſhall now ſubjoin a few practical queſtions; 


in ſolving ſeveral of which the promiſeuous uſe of 1 


tables will be neceſſary. + 


Queſt. I. A pays 2000 l. for an annuity of 100l, to 


continue 50 years; B puts 20001. out at intereſt: 
Which of them will amount to the greateſt ſum at the 


end of the 50 years, at the rate of 44 1 cent, com- 
| Poon intereſt? | 


; By : 


ANNUITIES. hut 


b 3 


2 Ra 
By Table I. the amount of 2000 l. for 
50 years, at 44 per cent. Is, #4 18065; nympet 


By Table IV. the amount of 100 l. an- 7 
nuity, for that time and rate, 1 17850. 30282 | 
B's amount exceeds that of & DY;: rw a4 909 58, 


By T able III. the. preſent worth of 214. 96958 L is 
231. 155. 1129. diſcounting for 50 years at 44 per 
cent.; and ſo muck was B's caſe berter than that of A. | 


" Queſt. 2. A owes B 6ool. to be paid in 12 years, 
viz. 100 J. at the end of every 2 years; but agrees 
with B to pay him the whole in 6 years, by equal year- 
ly payments, reckoning compound intereſt at 6 per 
cenl. : What muſt the annual payment be? 

By Table III. find the preſent worths of the 6 pay- 
ments that were to be made i in 12 years, and their ſum 
will be 406.982721l, _ 

By Table VI. find what annuity for 6 years the faid 
ſum will purchaſe, . oz. 49698332: * r e 
82.7651. the annual payment. Te 


Neſt. 3. Which is moſt ee ee a term of” I 5 
years in an eſtate of 5001. per annum, or the reverſion 


of the ſame eſtate for ever, after the expiration of the 


ſaid 15 years, reckoning e e intereſt at 5 ow” 
cent.? 5 Sg Hear 3: © 
An eſtate of 5001. per annum for ever, or | 


as it is uſually expreſſed, in fee-ſimple, ar 
5 per cent. is worth a ſum whoſe intereſt FT 


is cool. yearly, viz, 
By Table V. the preſent worth of the fame} 


— 


eſtate, for a term of 15 years, at 5 wi 5189.829 


ii | pager pen 2 
And ſo the reverſion i is worth „ 21-943 
From the- value of the term, 1 e 
Subtract the value of the reverſion, — 4810.71 
The term is better than the reverſion by - 379.658 


Qui ſt. 


; " ” - 2 * 3 * * N 5 55 
2 y * a * _ „ 4 * 4 2 * - 
; . 8 : & : wg 4 e — 
. —_— n * 
J „ — 1 : 
' ” A = . "4p . 
ap 5 1 5 ; 1 0 F 22 24 4 a 
4 ? $ 4 | , >a... 5 + : £4 A 
* 9 . : 1 : e : 


Que ſt. 4. A has a term of 7 years in an eſtate of 
100 l. per annum; B has a term of 14 years in the ſame 
eſtate in reverfion, after the expiration of the 7 years; 
and C has a further term of 21 years in reverſion, after 
A and B: Required the preſent worths of the ſeveral 
terms, diſcounting at 44 per cent, compound intereſt. 
By Table V. find the preſent worth of the yearly rent 
or annuity, for 42 years, for 21 years, for 7 years 3 
ſubtract theſe preſent worths from each other, and the 
remainders are the anſwers, as under. e 
42 years, 18.7235 498 X 100 1872.3 5498 21872 7 1 


21 years, 13.4047 239 * 00 1340.472392 1340 9 5x 
7 years, 5. 8927009 x 100 589.2700 9 = 589 I: UE | 


„ 4 I. ü 
589 5 44 1340 9 3 
' A's term. . 589 5. % ige 

751.4 % u 07# 
s term. C's term. 


Que ſt. 5. A, perſon having ꝙ years to run, in a leaſe 
for 49 years, of an eſtate of 80 l. per annum, would 
know what ſum he ought to pay preſently, in order to 
have the leaſe renewed or completed, by having 40 
years added thereto, reckoning at 6 per cent. compound 

_ Intereſt ? „ WR 


By Table V. the preſent worth of 11, an- es, 
nuity, at 6 per cent. for 49 years, is, 0 Ji 
By the fame table, the value of 1 l. an- 


nuit y, at 6 per cent. for ꝙ years, is, 0 3 
3 Their difference is, 8.905880 
Which multiplied by We 


Gives for anſwer, : 712.4704 


_ Queſt. 6. A farmer gets 4 leaſe of 21 years renewed, | 
for a fine or graſſum of 400 l. and it is put in his option, 
1 | either 


ANNUITIES. Pare. 


"rhe to pay the fine. preſently, or to pay 8 an ad- 
ditional rent equivalent thereto: Required the addi- 
tional rent, reckoning compound intereſt at 5 per cent. 


By Tab. VI. the annuity for 21 years that 
9 1. will purchale, at 5 per cent. is, 07799 
Which multiplied. by | 400. 


Clos the additional rent 375 1984400 : 


Queſt. 75 What annuity to continue 19 years, and to 
commence preſently, may be purchaſed by a bill of 
2000 l. payable 3 years 36857 1 at 6 per cent. 
compound intereſt? 

Ls 

By Table III. the reſent worth of WE) 
"is 3 years 566k at 6 per cent. is, 8 238600 

By Table VI. the | annuity which T 
1679-2386 l. will purchaſe for 5 ee ? 
years, at 6 per cent, Is, = | 


8. What annuity wok be ſufficient to pay off 
-6 debe of 120 millions, in the ſpace of 30 years, at 4 
per cent. compound intereſt? 
By Table VI. the annuity for 30 years 0578301 


that 1 I. will purchaſe at 4 per cert. is, 
Which multiply by the debt 120000000 


The product is the annuity ſought, viz, 1 L. 6939612 
From which ſubtract the yearly intereſt 8 
of 120 millions, at 4 per cent. viz. E, 4800600 | 


The remainder, if we ſuppoſe the 120 
millions to be the national debt, will be I | 
a ſinking fund ſufficient to clear the F 2739612 


whole in 30 years. „ 


From the above example, appears the conveniency, 
or rather the neceſſity, of Nen the ceclimalls | in the 


tables to ſeven places at LINA, 


Oueſt. 9 For a certain leaſe to. continue 7 years, A 


offers 6gol. fine, and 200 I. per annum; B offers 1 50 l. 
- — 


. 9 Ct. < * 1 
dts I. l n * 
© a enn — % 
Ee 8 oo" B 
d 8 4 * 4 
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fine, and 300 I, per annum; and C offers 1800 1 4; 1 
: without any yearly rent : Which of theſe three offers is 
the beſt, reckoning at 5 per cent. tres intereſt? EE. 


By TableV. the preſent worth of an 
5 annum for 7 years, at 5 per c. ay 1157. 27466 


To which add the fine G65o 
| Value of A's offer 1907-27468 
By Table V. the preſent worth of 3001, | 
per annum for 7 years, at 5 per c. is 4 1735-91202 i 
| To which add the fine 150  — 
Value of B's offer 188 5.912 202 
Cs offer is 1800 =; 
By which it appears that B's offer is the beſt; and 
— that, neglecting the decimal, he offers 781. more ys 
A, and 85 J. more than C. „ 8 


Queſt. 10. A leaſe of an eſtate, to continue 14 years, 
is offered for 250 l. fine, and 44 1. yearly rent; but the 
tenant wants to reduce the rent to 20 l. per annum: 
What ought the fine to be, e compound intereſt 
at 6 per cent.? 

The difference between 44 and 20, the two rents, 


is 24 L | 
\ #8 


- Table V. the is worth of 24 I. 
"For 14 years, at 6 per cent. is "AP 0796160. 
| To which add the firſt fine 250 


The fine W 47 3 9796160 


. eien for ever, or freehold ler 


nd freehold eſtates, commonly called annuities in fee- 
2 mple, the things chiefly to be conſidered are, 1, The 
annuity or yearly rent. 2. The price or preſent worth. 
3. The rate of intereſt, The queſtions that uſually oc- - 


4% 


cur on this head will fall under one or other of the fol- 125 


lou ing problems. 5 
Vo. III. „ Prob. 


2 ANNUITIES, rim. 


prob. 1.  Anovity and ſrate of intereſt given, to find 

he price 

: As the rate of 1 1. to 1 1 fo the rent to the price. 
Ex. The yearly rent of a ſmall eſtate is 40 l.: What is 

it worth in ready . — nen at 34 per 

cent. Us 


As 035 : 1 2: 40 1142 85714 = = : 1142 17 14 | 


Prob. 2. Price and rate of intereſt given, to find the 
rent or annuity. | | 
As 11. to its rate, ſo the price to the rent. 


Ex. A gentleman purchaſes an eſtate for 4000 l. and 
_ 4 per cent. for his money: Required the rent. 


As 1: 045. :; ; 4000 : 180 . rent ſought. 


Prob. 3. Price and rent given, to find the rate of in in- 
teieſt. 
As the price to the rent, ſo 1 to the rate. 

Ex. An eſtate of 180 l. yearly rent is bought for 
4000 |, ; What rate of intereſt bas the e for his 
aber 1 | | : | 


— 


As 4000 180 22 1 045 rate e ſought. 


Prob. 4. The rate of intereſt given, to find how ma- 
ny years purchaſe an eſtate is worth. 

„Divide 1 by the rate, and the quot is the number of . 
years purchaſe the eſtate is worth, 


Ex. A gentleman is willing to purchaſe a an eſtate, 
provided he can have 24 per cent. for his money: How 
many years purchaſe may he offer ? 


-025)1.000(40 years purchaſe. arſe 


Prob. 8. 1 he number of years purchaſe at which n 
eſtate is bought or ſold, e to find * rate of in- 


„„ . Divide 


terell. 


F 


Go . 7 M 1 — 
= 
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Divide 1 by the number of years purchaſe and the 77 


quot is the rate of intereſt. 


Ex. A gentleman gives 40 years 2 for a an e- 
ſtate: What intereſt has he for his money? | 


40)1 .ooo(, 02 3. rate ſought. 


- 


The computations hitherto are all performed by a 
fingle diviſion or multiplication, and the learner will 
ſcarcely perceive that the operations are conducted by 
the rules of compound intereſt; but when a reverſion 
occurs, there will be occaſion for the tables, as fol- 
lows. 

Prob. 6. The rate of intereſt, and the rent of a' bes- 
hold eſtate in reverſion, given, to find the preſent worth 
or value of the reverſion. 


Buy Prob. 1. find the price or preſent worth of the e 

ſtate, as if poſſeſſion was to commence preſently; and 

then, by Table V. find the preſent value of the given 
annuity, or rent, for the years prior to the commence- 


ment, ſubtract this value from the former value, and 
the remainder i is the value of the reverſion. 


Ex. A has the poſſeſſion of an eſtate of 130 1. per an- 
num, to continue 20 years; B has the reverſion of the 
ſame eſtate from that time for ever: What is the value 
of the eſtate, what the value of the 20 years poſſeſſion, 
and what the value of the reverſion, ts com- 
pound intereſt at 6 per cent. ? 


By Prob. 1. .06)1 30.00(2166. 6666 value of the eſtate. 5. 
| By . V. 1491. 896 value of the poſſeſſion. 


67 5.5770 value of the . 


Prob. 7. The price or value of a reverſion, the dime 
prior to the commencement, and rate of intereſt, given, 
to find the annuity or rent. 
By Table I. find the amount of the price of the re- 
verſion for the years prior to the commencement ; and 
„ | | then, 
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then, by Prob, 2. find the annuity which that amount vill 

- purchaſe. | 
Fur The roverion of a freehold eſtate, to amn 
20 years hence, is bought for 67 5. 577 1. compound in- 
tereſt being allowed at 6 ou cent. : A eee the annui- 


ty or rent. 


L. 
By Table I. the amountof 675, 577k 2166, ; 


for 20 years at 6 per cent. is iN»; 
By Prob. 2. 2166.9 x .06 = cet rent ſought. 


III. Life Annuities. 


The value of annuities for life is determined from 
obſervations made on the bills of mortality. Dr Halley, 
Mr Simpſon, and Monſ. de Moivre, are gentlemen of 
diſtinguiſhed merit in calculations of this kind. 

Dr Halley had recourſe to the bills of mortality at 
Breſlaw, the capital of Sileſia, as a proper ſtandard for 
the other parts of Europe, being a place pretty central, 

at a diſtance from the ſea, and not much crouded with 
. traffickers or foreigners. He pitches upon 1000 per- 
ſons all born in one year, and obſerves how many of 
theſe were alive every year, from their birth to the ex- 
tinction of the laſt, and conſequently how _ died 
each year, as in the following table, 
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The above table is well adapted to Europe in general; 
but in the city of London, there is obſerved to be a 
greater diſparity in the births and burials than in any o- 
ther place, owing probably to the vaſt reſort of people 
thither, in the way of commerce, from all parts of the 
known world. Mr Simpſon, therefore, in order to | 
have a table particularly ſuited to this populous city, 
_ pitches upon 1280 perſons all born the ſame year, and 
| | obs 1 records 
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records the patty remaining b. as year, an none 
FOE WER were in life; as in the following table. 


3 Mr Simpſon's cable on the bills of mortality at London. 
| | e Tiga Per, , Perf. | Perf, 
ee. Ji of | - 77. ; 4. — $ 
3 4341148] 22072 590 
1 | 4261149] 212/73] 54 
18. 418 50 2041174] 49 
1322 41057 1961175} 45 
| 3-4 40252 18876] 41 
» 18 394 53 18077] 38 
c 25 38554 172780 35] 
- 37655 1651179] 32 
. 367 || 56] 158j|80| 29 
4D 1- 35857 151081[ 26 
. : 349\| 58 144 82 234 
11 | 340 59 137 83 20 : 
12 331060 13084 17 
13 32261 12385 14 
14 3130620 117860 12 
BE 3041163] 1111187] 10 
16 29464] 10588 8. 
117 28465 99890 6 
18 2741166] 93/900 5 
119 26467] 8791] 4 
20 255 [680 81092 3 
21 246690 751193] 2 
22 2371179]. 29494]. 21. 
23 228 [71] 64195! © 


It may not be improper i in this place to obſerve, that 
however perfect tables of this ſort may be in themſelves, 
and however well adapted to any particular climate, yet 

the, concluſions deduced from them muſt always be un- 
certain, being nothing more than probabilities, or cone. 
jectures drawn from the uſual period of human life. 


[ | And the modiſh practice of buying and ſelling annuities 
ES ” | 5 I 
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7 | " by rules founded on ſuch DO may be * * 
joſtly conſidered as a ſort of- lottery or chance - work, in — 
which the parties concerned muſt often be deceive. 
But as eſtimates and computations of this kind are no- „ 

become faſhionable, I ſhall here give ſome brief count „ 
of ſuch as appear moſt material. 1 1 Fog 


From the above tables the probability of the eonti- „„ 
nuance or exlinction of human life is eſtimated as fol e 
lows. | 
I. Fhe probability that a perſon of 1 „„ 
live a certain number of years, is meaſured by the pro _ © 
portion which the number of perſons living at the pro- 
poſed age has to the difference between the ſaid number 
— the number of perſons living at the given age, - 75 
Thus, if it be demanded, what chance a perſon of . 
40 years has to live 7 years longer? from 445, the 
number of perſons living at 40 years of age in Dr Hal- 
ley's table, ſubtract 377, the number of perſons living 
at 47 years of age, and the remainder, 68, is the num» 
ber of perſons that died during theſe 7 years; and the 
probability or chance that the perſon in the queſtion 
ſhall live theſe 2 years is as 377 to 68, or nearly as 54 
to 1. But by Mr Simpſon's table the chance is ſome· 
thing leſs than that of 4 to 1. | > 
2. If the year to which a perſon of a given: age has 
an equal chance of arriving before he dies, be required, 
5 may be found thus: Find half the number of perſons 
living at the given age in the tables, and in the column . 
of age you have the year required. 8 
— Thus, if the queſtion be put with reſpect to a perſon 
of zo years of age, the number of Ie age in Dr Hal- 
ley's table is 531, the half whereof is 265, which is 
found in the table between 57 and 58 years; ſo that a 
perſon of 30 years has an equal chance of living between 
27 and 28 years longer. 
3. By the tables, the premium of inſurance upon | 
lives may in fome meaſure be regulated. 5 
Thus, the chance that a perſon of 25 years has to 
live another year, is, by Dr Halley's table, as 80 to 13; 
but the chance that a perſon of 50 years has to live a 
| year 
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4. BY the tables may 
annuiĩty for life. 


— 


- * e 


year longer is only 30 to 1. And, conſequently, th 
premium for inſuring the former ought to be to the pre · 


mium for inſuring the latter for one year, as 30 to 80, 
1 . 4213 1 8 


af 


./ ammo 28271 | 
y be computed the value of an 


Thus, if it be required to find the value of an annuity 


of 1 l. for the life of a perſon of 30 years of age, in- 


tereſt 5 per cent. by Table V. in Annuities certain, find 


the value of 11. annuity for 1 year, at 5 per cent. -viz. 


952. Now, it is obvious, that this .952 would be the 


true value of the firſt year's annuity, provided the pur- 


chaſer was ſure of receiving payment: but the perſon 
may die; and therefore this value muſt be leſſened in 
roportion to the riſk, by the following analogy from 
Dr Halley's table, viz. as 531 to 523, fo . 952 to. 9375, 


the true value of the firſt year's annuity. In like man- 


ner may the value of the ſecond year's annuity be 
found: for, by Table V. the value of 1 l. annuity for 
2 years, at 5 per cent. is 1.8594; from which deduce 


the value of 1 year's annuity, viz. 95 23, and there re- 
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mains for the | ſeparate value of the ſecond' year's an- 
nuity 9671. Then, from the table, ſay, As 531 to 


515, ſ0..9071 to . 8797, the true value of the ſecond 
year's annuity. And by proceeding in this manner, the 
ſeparate value of every year's annuity, to the utmoſt ex- 
tent of life, may be found; the ſum of all which will be 
the value of the annuity ſought.” te. 

But the above method being tedious, and therefore 
unfit for practice, I ſhall here lay down another method, 
much ſhorter. and eaſier, and ſhall deliver what ſeems 
neceſſary to be ſaid on life-annuities in the way of pro- 


blems. Previous to which it will be proper to obſerve, 


that in calculations of this kind, the age of 86 years is 
eſteemed the utmoſt extent or limit of life; and the dif- 
ference between the given age and 86 is called the com- 
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i 3 ſingle perſon of any given age. 


Moni. de Moivre, by obſerving the decieats of . 
obabilities of life, as exhibited in the table, compo- 5 
d an algebraie theorem or canon, for computing the 
value of an annuity. fot life; who RS: hall here _ 


7 n by wy of. 
Hort Db * . 


Find eee of life; and, * 92 v. in 
A Certain, find the value of 11. annuity fot the _ 
years denoted by the faid complement z multiply this 
value by the amount of 1 l. for a year, and divide the 
product by the complement of life; then ſubtrat'the _ 
quot from 1; divide the remainder. by the intereſt of _ 

= 1. for a year; and this laſt quot will be the value of 
the annuity ſought ; or, in other words, the number of 

years purchaſe the annuity is worth. bs 

Ex. What is the value of an andwity of 11. form. 3 


2 5 * intereſt at $ per _— 
. 

80 DEF Ws, "DE 3 | 1 

36 complement of life, & 5 


By Table V. the value i is, 16.5468 
Amount of 11. for a year, 1. 5 
| — — 


E's CEE | 327340 
| 1 


ö ' Complement of life 36)17. 374140(48261 5 


From vnity, viz, 000000 -- 
1 ©. ©: : aFIAT7 2 
— ä 


; 4 Intereſt of 11. 45 51% 3477 valve bab. 


By the preceding problem is conſtructed. the follow- © 


ing table. | | 
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7 18. 7 
118.16 
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| 15.04” 
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| 14.68 


16. 64 


| 16:60 |- 


| 16.50 


15. 78 


115.6714. 
43.5845 
145 14 
15.31 


15. 19 


14.81 


14.54 


| 14-41. 
1. 14-27 | 
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13.98 
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16.41 
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I k be above table ſhews the value of an annuity of one 
pound for a ſingle life, at all the current rates of inter- 
eſt; and is eſteemed the beſt table of this kind extant, 

and preferable to any other of a different conſtruction. 

- But yet thoſe who ſell anovities have generally one and 
a half or two years more value, than ſpeciged in tbe 

1 ranges from purchaſers whole age is 20 years or up» 

„%% On OMEN EIT ͤ OG 

Annuities of this ſort are commonly bought or ſold | 
at ſo many years purchaſe; and the value aſſigned in” 
phe table may be ſo reckoned. Thus the value of an an- 
5 nuity of one pound for an age of 50 years, at 3 per 
cent. intereſt, is 32.51; that is, 121, 10 s. or twelve 
and a half years purchaſe. The marginal figures on the 
left of the column of age ſerye to ſhorten the table, and 
ſignify, that the value of an annuity for the age denoted 
by them, is the ſame with the value of an annuity for 
the age denoted by the numbers before which they ſtand. 

Thus the value of an annuity for the age of 9 and 10 
years is the ſame; and the value of an annuity for the 
age of 6 and 14, for the age of 3 and 24, qe. is the 
jame. The further uſe of the table will appear in the 
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unity for life of 200 1. What ready man th he . 

| 10 F. eme 5 

vr the able the value of 11. is 1082 e HUE tote 
Multiply by 


Value to be paid in ready money 579 a 


: _ Queſt. 2. A young merchant marries a widow lady of £2} 
40 years of age, with a jointure of 300 l. a-year, - and 
wants to diſpoſe of the jointure for ready money: * 
ſum ought | he to W en intereſt at 34 ner 
tent... 


5 7 7 43 EF — 
4 * 1 = + £ 


By the table te ral of x, is 13.99. 


2 1 
1 & 7] 
* 


2 — be received in ready money — a 


If an annuity for Ufe, together with a reverſion for 
a term of years, or the reverſion by itſelf, is offered; 
in his caſe reduce the years. purchaſe found in the 
table, to years certain, by Table V.; and to the years 
certain add the years in reverſion; and the preſent worth 
correſponding to the ſum of the years in Table V. will 
de the value of the life and reverſion ; from which, if the 
value of the life be ſubtracted, there will r. remain the va- 
lue of the reverſion,  _ - 
Queſt. 3. What is the . worth or . an 
eſtate of 80 1, yearly rent, together wiih a reverſion of 


* "> 0 " e 95 — IN * N 2 RL 8 * 3 — N — 
: 1 n I £ * we OI ESE Wo > BY” 4 * : RES Dh , „ 
4 \ . 2. 5 © r 
? . "OE . : Is ; — £3 + . * , 
* * L 1 : - — — : 4 
N ; o 1 1 ny 6 A , 

Y * a ” 1 8 F.! #3 5 5 - 

- n —_— — 
» = 


20 years after the death of the preſent poſſeſſor, ſuppo- 


ſed to be 40 years of age? and what is the value of the 
reverſion by itſelf, reckoning intereſt at 5 per cent., 


The value of the life by the above table is 11.83 
and the neareſt value to this in Table V. under 5 per cent. 
is 11.6895869 ; oppoſite to which is 18 years, and 18 
20 = 38 years; and by Table V. the value of 1 IJ. 

Innuity tor 38 Ten at 5 Me 1 is ee, ee 
x IPO 


70 7 1 3 p 
p - 
* 
7 
* * 7 F - , 8 


— 
multiple by 39 gre 02494914080 I, for the wag * 
0 To find the use of re wy 
z From - 
rho 4 - Subtract 116895869 
| ver reverſion 51783057 
YI - _ Multiply by _ 90 


TED | Value of $0 1. reverſion Tess 


"31 the FEY of a tevitifoa in. ſhops, or for 12 
after a life of a geen age, be required; from the value 
of the fee-ſimple,* or perpetuity, ſubtract the value of 


- 
* * j 
" 


the life in poſſeſſion 3 and the remainder will be the va- 

lue of the reverſion. 
Queſt. 4. A widow lady of 60 years of age is in pol. 

ſeſſion for life of an eſtate of L. in per annum: What 


2 
18 


is the value of the:reverf 2 28885 intereſt at 5 

1 e 

gde 1. ; 34 . , men 2608 Cj 4-28 be Mp 

5 Value of vl. in fie; SAC pil. ee raed ela RES 
_ Value of the Wy a, ir, en en 


e ef ul inzeverfion, é - 116r 


Z - Value of gow. inreverſion, 55 45 8805.00 


- If the reverſion depends on two joint Ives, or on the 
longeſt of two lives, find the value of the joint lives, or 
of the longeſt of the two lives, by Prob. II. or Prob. III. 

following, and ſubtract the value fo found from the value | 


96 or eſtate in uren 


b R OR II. 


op fied thi ee dh u anvity for the jak ode 
nuance of two lives, one life failing, the anmity tof 


eraſe, 


Here EN are- wo was; according. Ache ages of | 
the two 9 are equal or unequal. 


1. 


1. Af the two perſons be of che ſame age, work by 
| the following C all i E 


Goa Woh 


Tee dhe valve of any one of the lives from the ta- 
ble, multiply this value by the intereſt of 1 1, for a year, 
| Lubtraft the product from 2, divide the foreſaid value by 
the remainder, and the quot will be the value of 11. 
-or the number of years purchaſe ſought. 

Ex. What is the value of 100 l. annuity for the joint _ 


lives ot wo perſons, -of the age of go n e e 
koning intereſt at 4 Per cent. ' 


Wan ons life of yo 7 — „ 


- 04 
N r ene 5872 
„ d 0! MIO 2 =; 120* ; ORR 
4.4128 


And 1.4128)14.68(t0. 39 „Aue de 1 l. _— 
And To 39x 100 =1039 the value ſought. 


2. 11 the two perſons are-of different bes, work as 
d in the following 
| EL * JS R ; To 3 8 * ) 
| Take the values of the tens from the table, . : 
tiply them into one another, calling the reſult the firſt 
then multiply the ſaid firſt product by the in- 
tereſtof 11. for 2 year, calling the reſult the ſecond 
product ; add the values of the two lives, and from 
their, ; ſubtract the. ſecond product; divide the firſt 
product by the remainder, and the quot will be the va= 
hue of :11. r or the number of years purchaſe 
ſought. _ „ 
by ox. What is the lee of 701. annuity for the joint 
| lives of two perſons, whereof one ie 40 and the other 
| 59y years 07 age, rechoging intereſt at 5 per cent. 


By 


ce n. UE %/ů᷑ ᷑GmLw 


By the . eee 11.63 


* 


s Mah 1 
en LH S447; art ted - 
wh a 1.4 e 83 


1 ' And — e 2 50 1 is, SY : my 75 1033 
ELD — 19mm ems; 


due & deduct, = | hey; 6. 12202 5 


. dn, en 9122.40 c, * 195 1 * 2 
3 


1 1 eee. 
: P * 0 B. 


11 I e- en % of 2 
8 in life. det 
A R 1 . = MY 


Trl the ſam of the values of Me. ab. 
tract the value of the j joint Ives, and the remainder will 
be the value ſought. © 

Ex. What is the value of an annolty of 11. upon the 
longeſt of two lives, the one perſon being 30, d the 
other 40 years of age, intereſt at 4 per —_ 


vy the table, 30 years is, e ob Bits: 
7 40 years is, V 13.20 
Value of their joint lives, oy Prob. IL, T 27. 27.86 
Caſe 2. is, * "3:62 


' Value ſogbi. 334 
If the annuity be any other than. I TY multiply the ans 
fires found as above by the given annuity. © 


If the two perſons be of equal age, find the v value of 
: . lives 125 Caſe 1. of Prob. U. . 47% 


8 5 0 2 4 - > 
p „ 1 PRE 


-Parea | 


| act, 6. 122025 
4 „„ * . . 
dun ef the t two {at WES EARS 22755559 


+ 2 | 
. 5 58 16.057975 | 


10 find the value of an 8 upon 4 3 7 : | 


„ OBA ate at Oe ee oe * — 8 
WIT i —— oy 


EF 


cap. 2. eee, 


585 15 * R 0 B. | N ey. „ 5 
To find the value of the next peace to a a firing, LEES 
R V 1 E. 7 fi „ 5 ; "Fas +. 6 ora #- OXY me * 
From the value of the ſucceſſor's nie, ſubtra dt 4 1 IP 


joint value of his and the incumbent's life, and the re- 
mainder will be the value of 1 l. annuity ; which mul- _ 

tiplied by the yearly income, will give the fum to be paid 
for the next preſentation. Tis. 

Ex. A enjoys a living of 1001. per en, ad B — 

would purchaſe the ſaid living for his life after as 
death: The queſtion is, What he ought to pay for it, 
reckoning intereſt at 5 Per _ A _ bo, and B 25 
years of age? | 


EE, „ 
By the able! B's life 8 „ 1340%/ĩ9³ ů 
Joint value of both lives, by Prob. II. * . 3 
The value of 1 l. annuit «- { 6.49 
MAultiply by - 7 75 22 
value of next preſentation, 649. 00 


The value of a direct preſentation is is "El as that 
of any other annuity for life, and is found for 14, by * _ 
we table; which being multiplied by the ona, ne; 
= - come, ous the value n . 


p R OB. V. 


f . To find the value of a reverſion for ever, after t two 
| ſucceſſive lives; or to find the value of a living after the 
= death of the e preſent incumbent and his ſueceſlor. 


RV LH 


By Prob. III. find the value of Fl n of the 
two lives, and ſubtract that value from the value of the 
perpetuity, and the remainder will be the value ſought. 

Ex. A, aged 50, enjoys an eſtate or living of 1001, 
per annum; B, aged 30, is intitled to his lifetime of 


W N n 1 N thy. 


— 


222 A NNUITIES. "Ira © 


the ſame eſtate after. A's death; and 1 is propoſed to 

ſell the eſtste joſt now with the burden of A and B's 

lives on it: What is the reverſhgn worth, reckoning i in- 
wre at 4 ack cent. N 


w. hs pub 5 nike of n „ » 7 BH 
I s life if 35, is, 6 15 „ 14.09 


gum, 26.02 
„ Value of their joint lives, found 825 8 
Prob. II. Caſe 2. is, „ TOE Owns 4} 
Value of the longeſt life, 177 2 5 
From the value of the perpetuity, . 0 
Remains the value of 11. reverſion, 5 1 58 
| ; : Multiply A N 
| Value of the reverſion, bY PR ORs * 88 | 
1 0 B. 00... 


To find the value of the joint continuance. of three 
| Tags: one as: a the annuity to ceaſe. M7 


| EE Bb ff rn 
Figa 55 liek le . of the three lives from 00 ta · 
| ble; multiply del ſingle values continually, calling the 
reſult the product of the three lives; multiply that pro- 
duct by the intereſt of 1 1. and that product again by 2, 
calling. the teſult the double pioduct; then, from he 
ſum of the ſeveral producis of 555 lives taken two and 
two, ſubtract the double product; divide ihe product of 
the three lives by the remainder, ang the quot will be 
i the value of the three joint lives. 
Ex. A is 18 years of age, B 34, ahd C 56: What 
| is the value of their Joint lives, e intereſt al 4 
Op 25 cent.? 


4 if 45* 


I 


40 


Cap. XII. ANNUITIES. 263 
16. 12 14¹½— 10.01 = 2275:6' product of the 3 lives. 
5 . 04 l 


, — H—-— 


91.024 
2 


9 


| 
| 182. 048 double produdt, 


Prodolt 41 fd 16. 1 Xx 14412 = 227. 33 
5 8 A and C, 16.1 * 10.01 2 16.16 


B and C, 14.12 * 10:01 = 141-34 
— — 


Sum 6 all. two and two, +« 529.83 
| Double produQt fubtracl, = 8 182 048 


; | Remainder; 6 ut 347 752 
And 3470782)227 . 606(6.54 value ſought. 


r ROB. VII. 


To fad the value of an e e the | longeſt e of | 4 | 
three lives, | ry 


Med de , 
1 the fum of the values of the ou angle ws * 
taken from the table, ſubtract the ſum of all the joint 
lives taken two and two, as found by Prob. II. and to 
the remainder add the value of the three joint lives, as 
found by Prob. VI. and that ſurn will de the value of 
the longeſt life fought, —_ 17 
Ex. A is 18 years of age, B 34. and C 562 What is 55 
the value of the "longeſt Y theſe thres hob intereſt ar ap A 
Lag cent, ? $5 5 4. 


N. 2 „ 


2% - ANNUITIES” | pn.. 
By the table, the ſingle value of A's life is, 16.1 = 
5 ſingle value of B's life is, 14.12 


fingle value of C's life is, 10.01 
: 2 2 — — a 
Sum of the ſingle values, 40.23 
By Prob. II. the joint value of A and B is, 10.76 
| Joint value of A and C is, 8.19 4 
joint value of B and C is, : 7.65 
1 . Sum of the joint lives, 26.60 


k 7 — 


| 


„„ Remainder, 136 
By Prob. VI. the value of the 3 joint lives is, 6. 54 


Value of the longeſt of the three lives, 20.17 


Other problems might be added, but theſe adduced 
are the more uſeful, and ſufficient for moſt purpoſes, 
The reader probably may wiſh that the reaſon of the 

rules, which, it muſt be, owned, are intricate, had been 
aſſigned; but this could not be done without entering 
deeper into the ſubject than was pracłicable in this place. 
They who want further fatisfaftion on this head may 
have recourſe to Monſ. de Moivre's Doctrine of Chances, 
and other authors on this ſubſecdmmme. ; 


I ſhall now conelude Life- annuities by preſenting the _ 

reader with a table, ſhewing how many years of an an- 
nuity, or annual income, will reimburſe the purchaſer 
or annvitant of the price or ſum paid for the annuity, 
with the compound intereſt ariſing from the price as a 
capital or principal ſam; that is, the table ſhews how 
many years and days poſſeſſion will indemnify the pure 

cChaſer, or ſave him from being a loſer. 


* 


= * 1 , —_ 9 "7 * 9 * * * : 4 N ** _ 9 a = - . = * — 
— * * : : ö a a | | " a 
f 4 - b : ö , 
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I be poſſeſſion that will reimburſe the annuitant. 


| 28 13 Per c. za per c. 4 er c. 4A per c. 
N a T; R da. V. dns T. 5 da. J. f da. 


182] 5 216 5 252]. 5 289 
1 4 5 79] 6 122] 6 168 
6 | 6 261] 6 311] 6 364| 7 55 
64 7 124 7 184] 7 247 7 314 
9 
7⁴ 


735618 62 8 137] 8 
4| 8 227] 8 311] 9 349 129] 9: 


8 | g 104 9 200 9 304[10 51/70 1721 81] -+ 
| 82] 9 35010 97/1 257]10 ,348]11 125112, 88] („ 
9 10 23611 {11 138011 290112 92113 119] 5 | 
92411 128011 274|12 6912 245/13 75/14 177 | 
o 12 24|12 19113 913 212[14 75/15 205} # 
0x112 292113 115/013 324114 1945 94117 23 


11 j13 200114 48114 286 15 190 16 134 18 1881 : Þ 
11414 115114 354115 259116. 20317 196020 36 1 
12 [15 3615 305/16 246117 234118 285121 309 | 

12415 329016 265117 246118, 285120, , 
13 |16 264|17 235118 261/19 358 
1341/7 206018 216119 292]21 90 


22x —— 


14 18 186019 20920 340122 215 [ | 

14419 115020 215122 43/24 5 | 

15 [20 82121 23423 132125 195 1 

154021 5922 267124 248/27 6 | 
16 [22 4523 316126 1828 336 

| 162123 425 16127 185/30 300135 264 | 

% F 5 1 

2 ; 4 S | 

The 


* 


= | = | . K X 2 A * 4 - 2 K 1 — - — - 7 5 5 * 4 £ 
2 : i , 2 f ; ' 
; ” 0 p g — 
# : «+ $5 * * 2 * * . - ; * * * j 2 7 
- 4 : 5 4 we 7 ö 24 * r 
£98 MENSU RATIO Part 111 
5 * 5 7 : 1 . 2 — 2 


11 The uſe of the r ? 
The left hand column contains the number of years 


haſe paid for the annuity, or the number of pounds - 
225 in ready money for each pound of the annuity ; 


and the other columns ſhow how long the annuitant 


be in poſſeſſion before he come 5 be reimburſed 
eur; -price paid, and the intereſt thence ariſing, rec - 
ned at all the uſual rates; the uſe whereof will appear 


| in the 1 140 of the following, or like queſtions, 
4 7 1. A perſon buys an annuity for 10 years pur. 
a 


How long moſt he enjoy it, in order to be reim - 


| burſed of the price, reckoning inteteſt at 34 per cent., 


Under 34 per cent. and oppoſite to 10 on the left, 
you have the anſwer, 12 years and 191 days. 

: Queſt. 2. How many years poſſeſſion will reimburſe : 
an annuitant, who pays 164 years purchaſe, intereſt at 


5 per cent.? 15 35 1 h oy : 


8 


e . . TR; © 
\MENSURATION. 


| Euer may s is meafured b ſome m agnitade of 
the ſame kind; A line by a lineal foot, 3 S.. 
A ſuperfictes, ot furface, be a "ſquare f foot, Jath, Ge: | 


A'folid by a cubic foot, yard, 6c. 
The hineat or running meaſure. is 5b to all bd 
needs neither direction nor example. There remains | 


| then the ſupes ficial and folid meafure to be explained. 


Superffcial meafure may be conceived, by imaginin 
a floor paved with tiles, each a foot ſquare ; for ra 


the number of tiles will be equal to the number of 
 fquare feet in that floor, Now, if the floor be juſt. 


one foot broad, the number of tiles, or ſquare feet, will 


be equal to the number of lineal feet in the length of 


«the floor. If the floor be two or three feet broad, the 
number of tiles will be twice or thrice as many. And 


univerſally, the number of feet in length multiplied by 
a | 2 IC 


— — — 
N . . . 2 2 5 2 fs» ade , 
. os , * 5 ia 2 $ \ 
Pu "1 s - ö * K * F - * 
" 4 y . — - 7 


— 


%., 
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| the number of feet ia breadth will give the number of 


tiles or ſquare feet in the floor. 


Solid meaſure may be (conceived by imagining a wall. 


built with ſtones, each a cubic foot; for then the num- 


ber of ſtones will be equal to the number of. cubic feet 


| in the wall. Firſt then, if the wall be one foot thick, and 


one foot high, the number of ſtones, or cubic feet, will he 


equal to the number of lineal feet in the length of the wall. 


Secondly, if the wall be of the ſame length and height, 
as before, viz one foot, but two or three feet thick, 
then the number of ſtones, or cubic feet, will be twice © 
or thrice as many as in the firſt ſuppoſition, ; Thirdly, 


if the length and thickneſs be the ſame as in the laſt ſup- 
poſition, but the height two or three feet, then the 
number of ſtones, or cubic feet, in the wall, will 
accordingly be twice or thrice as many as in the 


laſt ſuppoſition. And univerſally, the number of feet in 
length multiplied by the number of feet in thickneſs, 
and that product by the number of feet in height, will 


give the number of ſtones, or cubic feet, in the wall. 
In treating of menſuration, I ſhall enumerate the va- 


rious ſorts of ſurfaces and ſolids, give ſhort deſcriptions 


of them, with ſuch draughts or figures as will in ſome 


meaſure ſhow the reaſon of the rules. In the examples, 1 
ſhall uſe abſolute or abſtract numbers, that may repre- 


ſent any ſort of meaſure ; as, inches, feet, yards, &c. 


After this general ſketch of menſuration, 1 ſhall apply 
the doctrine to ſurveying, to the meaſuring of artificers 


75 ; * . | 7 . E 46291 4 Hab po I 
3 Superficial Meaſure. 125 n 


Qr area. — 


7 
8 1 
* * 


HA ſquare, or four-ſided figure, whoſe angles * 


right, and ſides equal; as, A B C P. Plate 1. 
Rule. Multiply the {ide into itſelf, the product is the 


area, or content. 


Ex. 


ficial content, 


— 


. 
— * 8 
64 


255 SUPERFICIAL MEASURE. Part . 
hag Fenn Is eee wo 


IF itſelf £5703 S 


Area or content . 64 


i: 1 
21 44 


4 


II. PE ay” oblong, or Hadi parallelogramz 


iz. à four · ſided figure, whoſe angles are right, an- 


the product is the area. 


whoſe oppoſite ſides only are equal; as, AB C B. Pl. 1. 


Kue. Multiply the i LE the een, and oY 


Pan is the area. a3 

Ex. 1 the 23 A 2 124 | 
Dia as io the breadth BD= 8. 
| 5 15 „„ Area : 192 


Me 1 +6 o A 1 or Pa £223 figure, whoſe f 3 are 


equal, but the angles not right; - 3, A BC D. Pl. 1. 
Kule. Multiply one ide into the Pen a 


Kr. 12 1 the ſide A B en 5 
of e E or B 7 =... | 


8 = 
1 1 $5.4 
— > 1 * 7 = * , — +. * 


"Nay 74. io 


. A e or parallelogram not rectangular 
vz. a four · ſided figure, whoſe angles are not right, 121 
"whole oppoſite ſides only are equal; as, ABC B. Pl. 1. 
i 144”: 8 
height or breadth , the product i is the area. 


15 Ex. Multi ply the length AB= 12.86 


* - 


by. the © het AE or B 43 


3 


5 * 
*. F'Y + 4,” as I * W ths 8 
” * 5 Y * ” 
v5 F £ P 


* f 1 z ; 4 5 
3 4 * | | F . 
. 3 12 # ' , 1 + — 1 ; 
— . mr f * 
* * 13 1 
— = # 5 ; * * of 7 3 
& # ; x 
* 6 544 q 
7 
1 5 


the length by the perpendicular 


* 
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V. A right-angled triangle, or triangle wherein one, 


of the angles is right; as A B C. Pl. 1. 


Kule. Multiply the perpendicular into the baſe, half bs 


FE runs” vo is the are. 
Or, Multiply half the perpendicular into the baſe, or 


half the baſe into the e the 2 js the ; 
es | 


Ex. Multiply: 5 perpendicular A Ba 6 A OE ae, 
by the baſe BC ·· 


5 27-2 2 area. 5 
Os, Multiply balf AB= < 3.2 
of the baſe BUS SS 
16 
256 5 
7520 ares. 5 
or, Multiply half B C = 4. 2 s 
| By AB = 6.4 
1 
2590 
27. 200 area. 


Note. In a bt lapel triangle, if you add the 
ſquares of the baſe and perpendicular, the ſquare root of 
. that ſum will be the hypotenuſe, or longeſt ſide. Eu - 
e I. 47. 
Vl. An oblique-angled le or triangle wherein 
none of the angles is right; as, A B C. Pl. . 


Rule. Dro a, a perpendicular from any one of the angles 


: upon the baſe, produced, if need be, as in fig. 2. ; then 
| rao as in 8 triangles, viz. multiply the 
O 0 Ferpendicular N 


7 


19 | SUPERFICIAL MEASURE. Paremi. 
N perpendicular into the baſe, half the product ü 


rea. 


Or, Multiply balf the babe lender into the baſe, or 


half the baſe into the ee the a is the 


| Ex. Multiply the baſs A B= = 14. 8 
4 2 the 1 ee CD= 54 


or, Mokiply the baſe AB = 148 : 
by balf the e D= 2. 2 


1536 | 
296 725 
3996 area, 
on A half the baſe A B = - * . 
28 the e D= 54 
= 3 70 
39. 9 ares. 


VII. Tbe en ſides of any triangſe being given, = 
find the area, without having recourſe to the 4 nana | 
cular. PI. 1. — 4 

Rule. Add the three given ſides, and from their balf- 
ſum ſubtract the three ſides ſeverally ; multiply the half · 

ſum and the three remainders into one another conti- 
nually's. the Fame! root of che laſt e is the area. 


& 4 
N — 
x 
. - 
F — 
* * A 5 . o - 5 If - : . 
* 1 6 : 
— « : . 1 * 
> 0 £ . - 
. 6 2 » i 2 
b 4 4 2 
- ; 3 2 
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Za. AB 21 i ne Wn 
. BE 17 „„ , Lo 
ACio FW AT. 21 

2)48 — FM rem.” 7 J rem. 3 rem. 
24 balf lum. EX: 
: And 24 X14X7 3237056 And 70gh(04root = ares x 
7 Hos 5 
16 005 


VIII. A trapezium, viz. any four-ſided figure Ker) is 
neither a ſquare, rectangle, een nor rhomboides; 
as, A B CD. Pl. 1. 

Noule. Multiply the diagonal i into the half. Gin of the | 
two eG or the contrary z the Foun i the - ©. 
area. | 


Ex. Moltiply as F D = 28.4 28” 
by half of As r _6.5 


1420 
2 | 
Area 184.60 


- IK. 4 ai or trapezium that has two 
of its ſides parallel, being a ſegment of a triangle cut by 

; a line drawn parallel to the baſe; as, A B C D. Pl. 1. 
© © #awle. Multiply the half-ſum of the't two Pe ſides 


by the perpendicular height. | 
Ex. Multiply half A B 12 + half C D 22 = 17 
5 the Pro BE 213 
51 
3 
Area 221 


Note. 


92 SUPERFICIAL MEASURE. Parti, | 
| Note. The parallelopleuron may alſo be a ſegment 


of a right angled-triangle; and in this caſe B D is the _ 


perpendicular, which multiplied. into half the ſum of 


AB and CD, will give the area. 


> ©. 4 polygram, or irregular polygon, viz. a figure 
bounded by five or-more unequal ſides; as, A B C D- 


l. 


Rule. Divide all ſuch many - ſided, multangular, and 
irregular figures, into trapeziums and triangles, then 
meaſure them by Prob. 6. and 8. 
Ex. Divide the polygram A B C D E F into the tra- 
pezium A B C F, and the two triangles CD F and F D 
E; drop the perpendiculars A a, Ca, Dr and Dm; 
then meaſure the trapezium and triangles as taught in 
Prob. 8. and 6.; 21d the ſum of their areas will be the 
area of the given polygram. | PR ets 


XI. A regular polygon, or ordinate figure whoſe 
ſides and angles are all equal; as, A B C D E. Pl. 1. 
Such polygons take their names from the number of 
their ſides, or rather angles. Thus, if the polygon has 
3 ſicdes, or angles, it is called a trigon, or gquilateral 
triangle; if the polygon have 4 ſides, it is called a te- 
tragen, or ſquare; if 5, a pentagon; if 6, a hexagon; 
if 7, a heptagon; if 8, an octagon; if 9, an enneagon; 
if 10, a decagon ; if 11, an endecagon ; if 12, a do- 
decagon, &c. e JFC 
Rule. Biſect any two adjacent angles, and from the 
point where the biſecting lines meet, drop a perpendi- 
cular upon the baſe, multiply half the ſum of the ſides 
into the perpendicular, and the product is the area of 
the polygon. - „„ 


8 : 5 
* 2 0 
; : | a. 
EE * 


Chap. XIV. SUPERFICIAL MEASURE. / N 
Ex. The fide of a pentagon is . 164 © 2X 
Multiply by the number of ſides warts 


3 — 2 329 1 


5 Half ſum of the ſides 
| 1 123 / 
ds Js 41 2 = Ag 
„ 
agon 463.3 


0 


4 r BY 3 4 * 4 


* 
Area of the pen 


Hence every polygon may be reſolved into as many e-. 
qual triangles as it has ſides, the ſum of whoſe areas will 
be equal to the area of a right-angled triangle, one of . 
Vhoſe legs is the perimeter or ſum. of the ſides, and the 
other the radius or femidiameter of the inſcribed circle. 
If the ſide of the ſeveral regular polygons be 1, and 
their reſpective areas be computed by trigonometry, 
. theſe areas may be inſerted in a table, and will be ſo 
many multipliers for the ready finding the area of any 
other like polygon. * The table of areas or multipliers . 


follows, : 
| Names. Tultipliers: Names. | Multipliers. 0 
Trigon . 433013 Octagon 4.828427 
Tetragon | 1.000000 ||Enneagon | 6.181827 | 
Pentagon | 1.720475 Decagon | 7.444299 | 
Hexagon | 2.598076 [|Fndecagon| 8.514250 |... 
UNleptagon | 3.633959 Dodecagon] 9.330125 | - 


The areas of like polygons are to one another as the 
ſquares of their homologous or like ſides, Euclid VI. 20. ; 
but the fide of the polygons in the table is 1, whoſe 
ſquare is 1; and therefore the ſquare of the ſide of any 
given polygon multiplied into the tabular area of the like 

_.- polygon will produce the area thereof. YC OP 


Fx. 


K 5. — 10141. MEASURE, Hat 
Ex. Required the area of a hexagon whoſe fide is 10. 


The ſquare of 10, or 10 * 10 == 100; and 100 x 

2.598070 = 259. 8076 the area ſought; and in like 
manner may the area of any other regular ana be 
found. wr 


XII. A eircle, = moſt SW of all Goures, bs 
bounded by one curve line, called the circamference or 
periphery, to which all lines drawn from the Sw 
15 8 point or centre are equal; as A DB E. Pl. r. fig. 1 

The line A B paſſing through the centre C, and tins - 
minated on both ſides by the circumference, is called 


_ the diameter ; and half that line, viz. A C, drawn from 


the centre to the circumference, is called- the ſemidia- | 
meter or radius. The diameter divides the circle into 
two equal parts called ſemicireles; as A D B and ABE. 
Rule. Multiply the radius into half the periphery, or 

the periphery into half the radius; the nn is the 
area. 

The reaſon is obvious: for a 2 differs, not fm, 
or is the ſame We a regulag polygon. of an infinite 


number of ſides. 


Ex. Required the area of a circle whoſe diameter i is 
20, and periphery 62.8 318. | 
Hlalf the diameter or radius is 10; and half the peri- 
ppbery is 31.4159 and 31.4159 * 10 = 314-159, the 
area ſovght. 
Or, Half the radius i is 5, and 62. 8318 x 5 314.159, 
as before. | 
I f the area of a Suniciecle, as AB D, 7 required, 
multiply the radius A C into half the ſemicircular arch 
_ ADB; or, multiply the ſquare of the diameter AB 
into .3927; either of theſe products is the area: or, 
find the area of the whole circle, and then take its half, 
-If the arca of a quadrant, as ACE, be demanded, 
multiply the radius A C into half the quadrantal arch 
AE; or, multiply the ſquare of the diameter A B.into 
19635; either of theſe products is the area: or, find 
the area "of the whole circle, and then take one fourth 


5 e 


8 Chapt. SUPERFICIAL: MEASURE. 20 
A great many other queſtions relative to the dia- 


meter, periphery, and area of eireles, may occur; moſt Det 


of which may be ſolved. by one or r other of the propor- 
tions following. 

1. 48 7 to 22, nearly ; - or, as 113 to 3855 more 
nearly; or, as 1 to 3.14159, ſtill more nearly; fo 
the diameter of a circle to the circumference, 4 
2. As 22 to 7; or, as 355 to 113; or, as 3: 14159: 
to 1; of, as 1 to 31831 ; lo the circumference to the 
diameter. \ 
3: As 1 to 3. 141 59, fo the ſquare of the radius to the 
krea of the eircle. 


4. As 1 to. 0795/75. lo the ſquare of the periphery 
to the area of the circle. _ 


105 As 14 to 11; or, as 452 to 355 3 or, 28 f to 


398, or, for practice, to . 78 54; ſo the ſquare of 
diameter, viz. the area of the circumſcribed ſquare 

A BCD, fig. 2. to the area of the circle. 
Tate. 78 54 is the area of a circle whoſe diameter is 
unity, and cireles are to one another as the ſquares of 5 
| their diameters, Euclid XII. 2. 
6. As 1 to .7071, ſo the diameter of a circle to the | 

Gde of the inſcribed ſquare m; np. Or, Multiply the 
ſquare of the ſemidiameter by 2, and the ſquare root of 
the product: is the fide of the inſcribed ſquare. 
As 1 to. 22 51, ſo the periphery of a cirele to tho 
ſide of the inſcribed ſquare. 
8. As 1 to 1.2732, ſo the area of 2 "els to the 
| {quare of the diameter. 
9. As t to 12:56637 ; or, as 0796796 to r3ſothe area 

of a cirele to the ſquate of the peripher. 

10. As 1 to. 6366, fo the area of a circle to the ares 
of the inſcribed ſquare. 
I. As1 to 1.4142, ſo the fide of a given. ſquare to 

the diameter of the cireumſcribing — 3 2 
12. As i to 4.443, ſo the ſide of a ſquare to the pe. 
127 75 of the circumſcribing circle. 

73• 4 As 1 to b N . the diameter of acirele 


9 sbrrkricral MEASURE. *Part III. 1 
to AB, the fide of a ſquare, _ to the circle in area; 

fig. 3. 

14. 61 1 to 40. ſo the periphery of a circle to — 


fide of a ſquare equal in area 
15. As 110 1.128, ſo the fide of a He: to the 


diameter of a cirele equal to the ſquare in are. 
1416. As t to 3.545, ſo the ſide of a 1 275 to . pe- ; 
_ riphery of a cirele equal i in area. e 


, it A A ſeftor of a circle; as Ac BE, « or rAC BD. of 
2 1 
| N Multiply the mae A c into half the arc 
A E B, the product is the area of the ſector AC BE; 
Which ſubtracted from the area of the wage, e | 
leaves the area of the ſector ACBD. _ | 
Ex. Suppoſe the radius A C to be 10, and half the 
arc AE B to be 10.47198; then 10x 10.471956 = 
104.7196, the area of the ſector A CBE; which ſyub- 
trated from the area of the whole circle, found by 
Prob. 12. viz. 314. 1 589, leaves 209. 43935 the area of . 
the ſector A CB D. 1 
If the area of the ent A B * or AB D, be re- 
| quired, from the area of the ſector A C B E, found a- 
bove, ſubtract the area of the triangle A C B, and there 
will remain the area of the ſegment A BE; which ſub. - 
trated from the area of the whole circle, will leave the 
area of the ſegment A B D. 
The length-of the arch line of any ſector of ſegments. 
* AC B, fig. 2. may be found thus. 
Divide the chord line A B into four equal pete, and _ 
far one of theſe parts from A to D, and from B to C; 
join DC; which line DC vill be * to half the arch 
line AC B. e 
Or, if the arch line be given in 8 a; 7 5 
1 the periphery in degrees, to the periphery in mea - 
ſure, found by Prob. 12. fo the Negroes. of che arch line 
to the arch line in meaſure. 455 
If A B, the chord of an arc ACB, G3, bs given, w, 
2 alſo the verſed fine D C, the diameter of the whole n ; 


 Firele may be found thus, - 
: As * o 


* * 4 "RO IP ä 8 A Eb 13 2 5 ä . 
r . _— * e 8 — : * o * 3 * * * . 
3 bis 2 2 Ws J * E209 <> N n 15 . * 22 3 * 9 : 


of 


«x 


15 


AndDE+DC=CE, the diameter, - 
Again, BE: DA BA: DOGS 4 


A roorf DOYDEBD A, Co . 


 Enelid NI. 31. and yl. f. Cr. 


ADB E. Pl. 2. 


Rule. Find C and K, the centres of the two circles 4 | 


AE BL and A DB M, and complete the circle. 
Then, by Prob. 12. or 13. find the area of the ſemi-⸗ 
circle or ' ſegment ACBE, and alſo the area of the ſeg- 
ment ACBD; ſubtract the one r the ny arr 
| remainder i is he's ares of! Ry lane. 


EX . 


xv. 4 * or 1 incladed We . circum; 


ferences of two concentric circles ; as, a bed, Pl. 2. fig. 1, 


Rule. Find the area of both circles; by Prob. 12. ; 
ſubtract the leſſer from the ronter ; 7 Wo" remainder is. 


the area of the ring. 
If ſuch a portion of the ring as d be required, nd 


| the area of both ſeftors, and ſubrraQt the leſſer from. 


; the greater. 


If a portion of the ring, as b, vs ume fad 


5 che area of both ſegments. and ſubtrakt che leſſer from oe 


greater. 


| If the ares of a mixed or compound Ggure be re ui - 
red, viz. a figure bounded partly by right lines > 


partly by circular ares, as A B C D, fig. 2: reſolve. ſuch 
a figure into triangles, trapezia, and into ſectors or 


ments; then find the area bf theſe ſeverally; and their 


| ſur will be the area of the e N Ft 
Xl. An ellipſe or oval, viz. any th 


ſection of a cone, not parallel 0 the bale; * ABCD, 


Pl. 2. fig. 1. 
Rule. Multiply the longer axis or tranſperſe Kziderer” 


AB, into the ſhorter axis or conjugate diameter CD; 


Vat I, . P P, 85 "en 


+4 ; 
ea, . 4 
: r 


XIV. A lune, or ſpace rene by Wie of ag. / 
les of a different radius, * the: falcated ee Ihe. 


& — 1 = 2 4s 
2 83 Ts 2 " 
"5 T 8 4 
* r 2 * « 
2 3 * 


c e | SUPERFICIAL MBASUBE Fs 
n . 5 


— * 


Fe "Mm 2 SUPERFICIAL) MEASURE.” Par. | 
men multiply that product by 78543 and this laſt pro · | 


duct is the area, © | 
Ex. Suppoſe the tranſverſe diameter A B to be 26, 


| and the conjugate D C 20, required the area, 


26 x 20 = 520, and $20 x 78 54 = delle, the 


area of the given ellipſe. 


The conic writers demonſtrate the fallowing propor- 


| tions, VIZ- 


1. The area of any ellipſe i is a mean · proportional . 


. : tween the area of the circumſcribing and inſcribed cir- 
cle, viz, a circle on the tranſverſe, and another on the 
conjugate diameter; as ACBDandcmdn; fig. 2. 


2. As the longer axis to the ſhorter, that is, as C D 5 


A B) to e d, ſo any chord · line of the circle bb 
: 25 to c d) torr. Andas mn (Se a} 10 AB, 


0.00 (parallel to A B) tort. 
3. As C D to cd, or as b h to rr, ſo the area of 


tte circular ſegment b Abe to the area of the elliptical 
ſegment r Ar. 
4. As mn to AB, or 38 0 0 to r t, ſo the area of 
the circular ſegment ad o to che area of the elliptical 5 
ſegm ent r d t. | 


If the elliptical area incloded between two parallels 
be required, by the third or fourth of the above propor · 


tions, find the area of both ſegments, and ſubtract the 
leſſer from the greater. 


XVII. A parabola, viz. any ſeckon ae a cone pa- 
xallel to a rs applicd to the outſide of the cone; as 
AC B. Pl. 2 
Rules "Mokiply the baſe, ar greateſt ordinate, A B, 


into the perpendicular height DC, and two thirds of 
. © the product is the area, the parabola being equal to two 
| thirds of the circumſcribing rectangle A EGB. 


Ex. Suppoſe A B to be 48.5, 54 DE 193 required 


the pol of the be perabots; 


| 106 


Chu XV, SUPERFICIAL „ MEASURE, | 09 ; 


RE: {5 On, Mebdphy aan Aan a 
fs "FAR 351. 54h . 
5 185 . e „ n Seca 
35 „ | N area. 
117.18 e 
| 117.15 


234, area. 


IF the parabolic area included 288 two W | 
S AB and m n, be required, find the area both of the pa- 
rabola ACB and mn, and ſubtract the leſſer from 
the greater. : 
If a line be drawn from C to A and another from 
C to B, the triangle ACB will be three fourchs of, the 


parabola. gre 


XVIII. A pes as ADBE. FRY. 
' Rule. Find, by Prob. 12. the area of the circle c. ' 
deſcribed on the axis D E, multiply that area by 3, and 
the product is the area of the cycloid. _ 
MWote. The cycloid is formed by applying atiy circle, | 
as C, to the line A B, ſo as the point a may coincide 
with the point A; = then, rolling the circle, as a 
wheel, along the line A B, till the ons n complete a 
revolution, and coincide with B. path deſcribed 
by the point n is the cycloidical curve; AB the bale, 
DE the axis, the N E the vertex, and c the gene- 


l . circle. 


XIX. The ſurface of a Ander, or ; ſolid, like a roll : 
ing ſtone, formed by the revolution of a rectangle round 
one of its ſides; as A BCD. Pl. 2. 5 
Ihe ſurface of a cylinder, excluding the baſes, when 
ſpread out, becomes a rectangle, one of whole ſides is 
the periphery of the circular baſe, and the other the 
fame with the height or length of the cylinder. 
Kule. Multiply the NN of the baſe into the 
2895 * is Hs 


= 


« e 4 - „ 3 | 5 4 2 Fe 1 5 , 2 i - . * ' 
— 
"9p the ſum i is the area a ſought. 


XX. The ſurface of a cone, or nd like a Wess leaf, 
; e by the revolution of a right-angled triangle 
round one of its legs; as A BC. Pl. 2. 
I be ſurface of a cone, excluding the clear baſe, 
when ſpread out, becomes a ſector of a circle, whoſe 
_ terminating arc is the periphery of the baſe, and whoſe 
radius is A B or AC, the length of the outſide of the 
- cone, or hypotenuſe of the generating triangle. The 
point A is Ealled the vertex, and Ao the axis, of the 
cone. ; 
__ © Rale. Muldply the ithphery of the baſe into A B, | 
the length of the ſide ; oo. to half the product add the 
area of 28 baſe; ; the fam is the area ſought. See Prob. 5 
12. an | - 
If the ſurface of the fruſtum of a cone, cut by a hae ; 
parallel to the. baſe, as mn BC, be required, find the 
eut ve ſurface of the whole cone A B C, and alſo of the 
cone A mn, cut off; from the former ſubtra& the lat- 
ter; to the reminder add ' the area of the two baſes ; ; 
and the ſum is the area of the fruſtum. 


axis A o, or height of the whole oh is . . 


by ſaying, As the ſemidifference of the diameters of the - 
7 — and leſſer baſe to the perpendicular height of the 

uſtum; ſo the ſemidiameter of the greater baſe to A o, 
from which ſubtract the height of the fruſtum, and the 


. remainder will be the height of the cone cut off; 


whence A m or A ti may be found by the note in Prob. 5. 
Or, Am may be directly found by ſaying, As the 
ſemidifference of the two diameters to B m, o the ſe⸗ 
midiameter of the greater baſe to A B; from which ſub- | 
tract B m, and the remainder will be A =: ; 
"The area of the outſide-ſurface of the fruſtum of a 
cone may be found more readily thus: Add the peri- 
pheries of the two baſes, and multiply half their fum 
by the putſide · height Bm, and to the produt add the 
: area of the two ) bales, 6 
TD XXI. The 


1 


ter; as; AB CD. Pl. 2. 


Nule: Multiply the periphery. a the globe into 8 
axis or diameter A B, the product is the are. "= 


Or, Find the area of a circle: whoſe: n is. 


ſame with that of the abe, ne 9 the a area ſo 
found by 4. : 
Example. Suppoſe the 4 ABto FEY 207 then 


by Prob. 12. the periphery will be 62.8318; and 62.8318 
x 20 1256. 636, the area of the ſurface of the globe. 


j e. vDPEReICHAL: MEASURE. . 1 


XXI. The ſurface of a ſphere or globe, VIZ. „ | 
bath formed by reyolving a ſemicircle round its diame- 755 


Or, The area of a circle whoſe diameter is 20, by | 


Prob. 12. is 314.159; and 314. 159 x 11 Ci 636, as 
before. 0 
I the area of the ſurface of a ſegment, as m c a, be 


= required, ſay, 


As the axis or diameter of the ſphere C v, 
To the area of the whole globe; HER 
So the height of the ſegment Cr, 

To the area of the ſegment, excluſive of the baſe, 


If the diameter of the globe be wanted, divide the 

ſquare of m r, the ſemidiameter of the fruſtum? s baſe by 
Er its height, and the quot will give r D the height of 
the other fruſtum, and the ſum of C r and r Di is the di- 
ameter ſought. See Prob. 13. £4 

I The area of the ſegment m C n may alſo be found 
thus: Square mir and r C, add theſe ſquares, and the 
ſquare root of their ſum is Cm; then find the area of a 
circle whoſe radius is C m, and this will be equal tothe - 

area of the given ſegment, excluſive of the circular baſe. 
If the area of that part of the ſurface of a ſphere that 

lies between two parallel planes, as m-n, and a o, be de- 
g manded, it may be found thus: Find, as above direc- 
ted, the area of the two ſegments m Cn and a Co, ſub- 
tract the leſſer area from the greater, and the remainder 


is the area ſought, 


XXII. A ſpherical triangle, or triangle AED” on 


the ſurface of a globe by three great circles, viz. 8. Circles 


whoſe 


Jos SUPERFICIAL. 11 


whoſe rentre is be me with, that of the globe 3/5, 


A B C,- Pla: Ms 
- Rule. From the ſum of the three angles ſubera@ 189 


degrees, multiply the area of the whole ſurface of the 
| globe by the remainder, divide the-ptodeRt by 720, the 
Wet is ee ol the triangle, - f 


EXAMPLE 


8 


180 | 
Rem. 45 10 


80 ſe again the Aer of the given ſphere or 
ek 2 20, then the area of the whole Oy as 


| ound above, will be LON 636. 


Multiply 1256.636 
* che rem. 4. if 
T6636 
6283180 
5026544 
| $6674,2836 
418.8786868 
4418.878686 


vac) 57512 9509 77 area of the cial. 


The ſurfaces of priſms, pyramids, and other regular 


bites conſiſt of triangles, parallelograms, or polygons; _ 
and fo the een them e the 3 | 


ceding problems. . 
AH | II. Menſuration of Solids. 
Problems Jhewing how to find the my centent or for 
lidity.. : 
| 6 XXIII. A lids; or ſolid contained under fx equal ; 
ſquares ; as, AB CD. N YA 5 
OS R HiCs 


| Bppſo te fun ft wg ce B + C=225 10 


"  bygons, and the ſides all parallelograms. 


Rule. Multiply the fide of the cube ine nig 25g | 
| chat product again by the fide; this laſt N is "the | 
ſolid content or ſolidity of the cube. 


Ex. Multiply the fide AD = 4 — © 
Nr OY IR 
_ Again, n, this ES. 16 | 


Sondiy of the ebe ö 


5 XXIV. A 1 lag or ſolid whoſe. baſes are * f. | 
mila parallel triangles, ſquares, parallelograms, or po- 


| A priſm whoſe baſes are ſquares or parallelograms £ 
f is aal called a parallelopiped. . 
When the baſes are triangles, the ſolid is called a i. 
5 angular pri : and if the baſes Are palygons, it ks called 
a polygonal priſm. 
Rule. Find the area of the baſe- as taught in ſuperſi - 
cial meaſure, and multiply that by the length of the 
| priſm or parallelopiped. 
Example. Required the ſolid content of the triangular” 
„ e Pl. 3. | V 


Multiply BC | 1 
by half the per, m n 6 * 


Area of the baſe 108 
Multiply by the length A B 4 


Solidity of che priſm 4320 : 


55 XXV. A cylinder, See a deſcription of this Folia 
Prob. 19. Pl. 3. fig. 1. 
Rules. The ſolidity of 2 cylinder” is found abs lame 


way as that of a priſm or parallelopiped, viz. FU the 
area of the circular baſe by Prob. 12. multip l that by 


6 the length or height, the product is the ſolid content. 


Ex. Required the ſolidity of a lader the diametet 
of whoſe bale is 9, * 15. 4 by 4 


9 . 


* > a : 
| EI 
* * 
WE... n 7 


. a 
2 


J - MENSURATION. or sols Pare, 


e & 36646 the fo 


ft it be required to find how much liquor is contain- 
ed in a cylindrical veſſel that is in part empty, lying with 
its axis parallel to the horizon; ſuch as a veſſel whoſe 
baſe is the circle A B C D, fig. 2. the empty part being 
the ſegment ABD; find by Prob. 13. the area of the 
ſegment BC D, and multiply mes area by the length. 


XXVI. A nm, or ſolid whoſe baſe is a triangle, 


_ fhuare, parallelogram, or polygon, and its ſides all plane 
_ triangles, terminating in a point; as, ADB, Pl. 3, 

Rule. Find the area of the baſe, and multiply that in- 

to one third of the altitude or height; the product is the 
Tolid content, a pyramid being equal to one third of the | 


n e priſm. Euclid XII. 7. 


Ex. A the area of the baſe A B to hs” 4. 25 7 
. = "5-5". 
„ | 2127 

2125 


1 5 | + ti Sonde of we pyramid. 5 3 575 


I the > cbs be cut. by a plane mn Salle to the 
baſe A B, and the ſolidity of the fruſtum A m n B be 
required ; from the ſolidity of the whole pyramid A + 
DB ſubtract the ſolidity of the pyramid m P n cut off, 
the remainder is the ſolidity of the fruſtum. 


I᷑0o find the height. of the whole pyramid, fay, As 


the difference between one of the ſides of the greater 
| baſe and the correſpondent ſide of the leſſer baſe, to the 
height of the fruſtum, ſo the ſide of the greater baſe to 
the height of the whole pyramid ; from which fobtrack i 
the height of the fruſtum, and the remainder will be the 
beigbt of the pyramid cut off. 91 
Tz!be ſolidity of the fruſtum of a pyramid may alſo be 
found by one or other of the three rules following. 


| Rule 1. 70 the profit: of any two wag 024" 
pet * | 


Chap. IV. MENSUR ATION of SOLIDS. 3e 
ſides of the two baſes, add the ſquares of theſe fides ; 
multiply that ſum by one third of the fruſtum's height, 
a the product will be the ſolidity, if the baſes are 
quares. 3 5 7 oy! We . | 4% V 1 Irs 
Rule 2. Multiply the areas of the two baſes together, 
and to the ſquare root of the product add theſe two a- 
reas; multiply that ſum by one third of the fruſtum's 
height, and the product is the ſolidity of the fruſtum, 
whether the baſes be triangles, ſquares, or polygons. -.* 

Rule 3. To the product of any two correſpondent 
= ſides of the two baſes, add one third part of the ſquare 
of their difference; and that ſum will be the area of a 
mean baſe ; which multiplied into the height, gives the 
ſolldity- of the fruſtum, whether the baſes be triangular, 
ſquare, or multingular; © © „ 
A ſolid, reſembling the fruſtum of a pyramid, and 
having parallel baſes, and theſe baſes both rectangles, 
or the one a rectangle and the other a ſquare, but diſ- 
proportional, the ſides of the one baſe not having the 
ſame proportion to one another as the cotreſpondent 
ſides of the other, is ealled a priſmoid; as, A BC. 
Pl. 3. fig. 2. And its ſolidity may be found as follows. 
To the longeſt {ide of the greater baſe add half the 
longeſt ſide of the lefler baſe, and multiply the ſum by the 
| breadth of the greater baſe, and reſerve the product, _ 
Again, to the longeſt (ide of the leſſer baſe, add half 
the longeſt ſide of the greater baſe ; and multiply the 
| ſum by the breadth of the leſſer baſe ; and to this pro- 
duct add the product formerly reſerved ; and multiply -. 
the ſum by a third part of the height, and the product 
is the lolidity of the priſmogd..-.. + ES» 
If the area of the outſide ſurface of the priſmoid be 
required, multiply half the ſum of the perimeters of 
both baſes by the outſide height, and to the product add 
ile area of the two baſes 3 
XXVII. A cont. See this ſolid deſcribed, Prob. 20. 
A A cone is one third of the circumſcribing cylinder; or, 
A cone is the ſame with a pyramid of an infinite number 
of ſides: and the folidity is found the ſame way, viz. 
A fo Multiply 


— 
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Moltiply the area of the baſe by one third of the alti - 
5 | rude ot perpendicular height; Euclid XII. 10. 

1 If the cone be eut by a plane mn parallel to the 

5 baſe, the folidity of the fruſtum mn B C is alſo 
found by ſubtracting the ſolidity of the cone cut off . 
Amn from the ſolidity of the whole cone ABC. 
„ FroV, 20... 5+ F 
The ſolidity of the fruſtum of a cone may alſo be 
found by any of the three rules following. 
| Rule 1. To the product of the diameters of the two 
| baſes add the ſquares of the faid two diameters, aud 
multiply the ſum by .7854, the product will be the 
triple area of a mean baſe; which multiplied by one 
third of the perpendicular height, will give the ſolidiry 
of the fruſtum, 5 " 


— 


| Rule 2. Multiply the area of the greater baſe into the 
ate of the leſſer; extract the ſquare root of the pro 
duct; to this foot add the areas of the two baſes; and 
multiply the ſum by one third of the fruſtum's height, 
and the product is the folidity. F 
Rule 3. To the product of the greater and leſſer dia- 
meters add one third part of the ſquare of their differ - 
egnce; and multiply the ſum by 7854; the product is 
the area of a mean baſe; which multiplied by the per- 


pendicular height, the product is the folidity” | 
If the baſe of a cone, or of a cylinder, be an ellipſe 
at right angles to the axis, find the area of the baſe by 
Prob. 16.; and then proceed to find the ſolidity, 28. 
taught above. The ſolidity of the fruſtum of ſuch a 
cone may alſo be found as above; only find the area 
of the elliptical baſes by Prob. 16. te; ob 
A ſolid, reſembling the fruſtum of a cone, and ha- 
ving parallel baſes, and theſe baſes both elliptical, or 
the one baſe an ellipſe and the other a circle, but dif- 
proportional, the diameters of the one bafe not having 
the ſame proportion to one another as the correſpond- 
ent diameters of the other baſe, is called a cyſindroid; 
as, ABC. Pl. 3. fig. 2. And its ſolidity may be 
. ̃̃ 5 Ä „ 
I To the longeſt diameter of the greater baſe add half 
_ » the longeſt diameter of the leſſer baſe, and * 
| ; um 


$ Y 2 — , * ä . 
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ſum by the ſhorteſt diameter of the greater baſe, and | 


: reſerve the product. 


Again, to the longeſt diameter of the leſſer baſe, add IX : 


| half the longeſt diameter of the greater baſe, and mul 
tiply the fam by the ſhorteſt diameter of the leſſer baſe; 
and to this product add the product formerly reſerved, : 


and that ſum will be the triple ſquare of a mean diame- 


ter; which multiply by .7854; and again multiply that 
| product by a third part of the height ; and this laſt pro- 
duct is the ſolidity of the cylindroid. : 
If the area of the outſide ſurface of the cylindroid be 
required, meaſure the periphery of both baſes, and mul- 


aer half their ſum by the outſide height, and to the 


FOR add the area of the two ons 


XVXVIII. A ſphere or globe. See the en of 

this ſolid, Prob. 21. Pl. 3. 5 

1 ſphere or globe is equal to two thirds of the 

_ circumſcribed - cylinder; that is, a cylinder of equal 
diameter and altitude with the globe; and Fey og 

find the area of a great circle; multiply this by the dia- 

meter; two thirds of the product i is the ſolid content.” 


Ex. Suppoſe the diameter of a ſphere. or AY to be . 


20, then, by Prob. 12. 


I!be area of the circle will be e £31 31 4.1 5 
Oe by the diameter, i | 
| 3)6283. 180 


2094. 393 
2094.39Z 


Solidity of the globe, 4188.78 
A ſp here may be conſidered as compoſed of n 
infinite. number of cones, having their baſes in the 
| ſurface, and their common vertex in the centre; 
and fo the ſolidity of a ſphere may alſo” be found 
thus: Multiply the diameter into the circumfer- 
ence; the produtt is the ſuperficial content or area: 
then multiply this. area by one ſixth of the diameter, „ 
E by 


a 3 * N 2 
"= = 
. * 
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by one third of the radius ; the pradutt i is the folid con- 


ö 5 tent. 
. n Suppoſe the dameter of a globe 1 to be 203 then | 
by Prob, ** a 5 6 | | . 
＋ be periphery vill bde e Jaan 62.8318 | 
| Py W the diameter, id Me mnt And 
| 3) 256.636 
plriply by f deter, 8 44 
MR 5 3769.908 . 
. . 448.8788 


| Saldity as before, — 41887866, 


The ſolidit of a ſphere may be . nearly, by 
N multiplyiog the cube of the diameter into . 5236, or, 
for greater accuracy, into . 523 598, the ſolidity of a 
ſohere whole diameter is unity. 

Thus, the cube of the diameter 20 is 20 * 20 X 20 
S 8000; and, 5236 x 8000 = 4188.8 the ſolidity 
; nearly ; z or, 523 599 * OO —= 1 784, more neat- 


Jy. 7 


XXIX. The polar ſegment, or fruſtum of a ſphere ; ; 
5 as, A CBP. 3 5 
"Rule. From the triple product of the Hamcter of the 
ſphere C E into the ſquare of the fruſtum's height C D, 
ſubtract to ice the cube of the ſegment's height C D;* | 
. then divide the remainder by 1.91; or, multiply b 
4 52376, or, for practice, by 5235, the — or _ | 
| . is the ſolid content, | 


Ex. Suppoſe c E = 203 and cp . 
+ Then 5 x 5X20 X Z—5X$5X5X2=1259 
And 191012 50(654. 45, the ſolidity ſought, 
| Or, 12 50 K 52356 S 654.45, as before. . 


The ſegment AC BD ſubtracted from the whole 
Here, er the greater ſegment A E B OS... 


25 es | XXX. The 


„r IN ak 
P oak 
——— 8 ——— 1s — 2 hap et 2 . . 
5 _ ae, 9 624 A * 


, 8 _ * " a EE ai IF” L T7 
g So 7 * 3 * 
4 
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XXX. The middle ſegment or zone of a ſphere; as, ; 
A BCD #37 + 
+ Ri Multiply the ſquare of the 55084 2 
E G by 2, and to the product add the ſquare of the di- 
ameter of the baſe A B or CD; divide this ſum by 382; 
or, for greater accuracy, by 3.8197; and multiply the 
quote by the zone's thicknels, or e m n, the Pro- 
| duct! is the ſolid content. 5 


Ex. Suppoſe E G= 29, A B or C D= "1 32, and 
mn 0. 
Then 20 * 20 * 2 + 17.32 * 17. 32 = 1999-9824 5 
And 3.82) 1099. 98240287. 9 | 
And 287.95 x 10 = 2879.5 the ſolidity it zone. 


The ſolidity of the zone A BCD may alſo be found 


by ſubtracting twice the ſolidity of the polar ſegment 
AE Bm from the ſolidity of the whole ſphere. EEE 
Hence may be found the ſolidity of any ſegment of a © 


"ſphere included between two parallel planes; as, ao BA; , 


viz. Find the ſolidity of the ſegment A E B, and alſo 
that of the ſegment a E 0, and ** the leſſer from 


Ihe greater. ä | E: 
XXXI. A ſector of a ſphere ; as, A B Dc. Pl, 7 


- 


Rule. A ſpherical ſector, as already « obſerved, conſiſts 


ol an infinite number of cones, having their baſes in the 
ſurtace of the ſphere B DC, and their common vertex 
in the centre A: Wherefore, by Prob, 21. Fen the area 
of the ſegment B DC; and multiply this afea into the £ 
third part of A B the radius of the ſphere. 

Hence we have another method of finding the ſolidi 
of a ſpherical ſegment, ſuch as B D C, viz. From the 
| ſector A B DC ſubtract the cone A B C, and there will 
remain the ſolidity of the ſegment. But if the ſpherical 
ſegment be greater than a hemiſphere, the cone muſt be 
4 to the lector. | | 


— 


7 ſpheroid, or ſolid generated by e | 
4  ſemiellipſe round its axis; as, AB CD, Pl. 3. 


*. 
— ,” 4 


310  MENSURA'TION of SOLIDS. Part III. 

If the ſemiellipſe be revolved round the longer axis A B, 

the ſolid thence generated is called an oblong Heroic. 
and reſembles an egg. 

Il the revolution be rotnd, the ſhorter- axis C D, the 
ſolid thence ariſing is called an Date Hbereid, being 
ſomewhat like a bias-bow]. ; 

- Rule.” Multiply the axis round which the femiellipſe 
vas revolved into the ſquare of the other axis; then mul- 

tiply this product by .5236; this laſt product is the ſo- 

ldity of the n Weh "—_ or oblate, 


' Then 5.5 . 5-5 x 9 * 82368 = 142-5508 the ſalidjty | 
of the ſpheroid. 


A ſpheroid i is two thirds . a eller whoſe height is 
the axis round which the ſemiellipſe was revolved, and 
whoſe diameter is the other axis; and accordingly the 

| cid of the above ſpheroid may alſo be found thus ; 


5.5 * 5.5 x 7854 * 9 213. 82515 ; whereof tus 
thirds; is 142-5501, as before, : | 


If the ſolidity of a ſegment, as, Am n, or of the 
middle fruſtum m n o p, be required, imagine a ſphere 
deſcribed on the axis A B, and cut into ſegments ſimilar 


to thoſe of the ſpheroid, by extending the planes m n 
nd o p; and then ſay, As the ſquare of the axis A B to 


2 
the ſquare of the axis C D; ſo the ſolidity of the ſpheri- 


cal ee or fryſtum found by Prob. 29. or 30. to the 
| ſolidity of the ſegment or fruſtum of the ſpheroid. V. B. 
Twice the ſegment Am n ſubtracted from the whole 
ſpheroid, leaves the middle fruſtum or zone m n o p. 
Note. The middle fruſtum of the ſpheroid m no p 
differs little from the like fruſtum of a ſphere deſeribed 
on the axis C D, and may have its ſolidity computed in 
the ſame manner, viz. To twice the ſquare of C D add 


the ſquare of m n or o p, divide the ſum by 3-82, and 


= - multiply the quot by ar, the u | 
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XXXIII. A parabolic conoid, or ſolid, found by te 
volving a ſemiparabola An C round its axis A 95 as; 
ABC. Pl.3. z 
Rule. A parabolic conoid is one half of the circum» 
ſeribed e Ader; > multiply therefore the area of the cir= 
cular baſe B C into one half of the altitude A o, the | 
product is the ſolid content. 3 
Example. Suppoſe the diameter of the baſe BoCto 
be 12, and the height Ao to be 18: i Sos the (old; 
een 


12 * 12 * 7854 x 9a: r017. 8784 calidiry fought. 


If the parabolic conoid be cut by a plane m n paral- ; 
lel to the baſe B C, the folidity of the fruſtum mn B C:- 
may be found thus: To the ſquare of the diameter of 
the greater baſe B C add the ſquare of the diameter of 
the leſſer baſe m n; divide the ſum by 2.5464; or, mul- 
tiply by. 3927; and then multiply the reſult by the height 
of the fruſtum ; the product is the ſolid content. The 
fruſtum A m n cut off is a complete _— and | its ſo- 
lidity is found as taught above. 8 2 


XXIV. A parabolic 3 or ſolid ps by. 
revolving a parabola A B C round its ordinate or bale 

AC; as, AB C D. Pl. 3. 

Rule. The parabolic ſpindle is equal to eight fifteenths 
of the circumſcribing cylinder; find therefore the ſoli- 
dity of a cylinder, the diameter of whoſe baſe is B D, the 
greateſt diameter of the ſpindle, and its height A C, the 
length of the ſpindle, or_ordinate of the Py and 
x7 of this is the ſolid content of the ſpindle. | 


Example. Suppoſe BD= 6. 55> and AC= 8. | 
Then 6.5 x 6.5 x .7854 x 9 * 1 = 141. 58144 foll- | 
y dity. 7 

Or, Multiply the ſquare of BD by AC, and that pro- 
duct by. 41888 of 7854. 85 


Thus 6.5 x 6, 7x8 x 41888 = 141. 58 144 as before. 
The 


. 
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N | The ſoldity of the middle fruſtum of the ſpindle, _ 
viz. mn op is found thus: To twice the ſquare of the 
b greateſt diameter B D add the ſquare of the diameter of 
the baſe, viz. mn or o p, and from the ſum ſubtract 
four tenths of the ſquare of the difference between theſe 
two diameters; divide the remainder by 3.82; or, for 
greater accuracy, by 3.8197; and multiply the quot by 
* er, he light of the fruſtum, the product is the ſoli- 
„ -:: | 
T 'Or thus, Multiply the ſquare of the greateſt * 
i dy 1. 5708; and multiply the ſquare of the leſſer diame- 
ter by 7854; and multiply the ſquare of the difference 
of theſe diameters by 31416; from the ſum of the two 
former products ſubtract the latter product; and multi- 
plwGKkͤy the remainder by one third part of the height; and 
that product will be the ſolidity of the middle fruſtum ö 
required : 
| If the ſolidity of the middle a be Shane: 
from that of the whole ſpindle, half the remainder will 


OD” a9 wear of the ER NOTE ee Pr. 


wh 


RXRV. The five regular or Platonic bodies, Pl. 4. viz. 
1. A tetraedron, or ſolid contained under four een 


equilateral triangles. | 
This ſolid is a pyramid on a triangular * and its 


ſolidity may be found by Prob. 26. 
2. An hexaedron, or cube, viz. a ſolid contained 


under ſix equal ſquares. _ 
This ſolid is a priſm ; and its ſolidity may be found * 


by Prob. 23. or 24. 
An octaedron, or ſolid contained under eight equal 


IF equilateral triangles. A 
This ſolid conſiſts of two pyramids on the ſame ſquare | 
- baſe, and of the ſame height; and conſequently its on 


| lidity may be found by Prob. 26. 
4. A dodecaedron, or ſolid contained under twelve | 


Lis. equal equilateral pentagons, | 
This ſolid conſiſts of twelve equal pyramids, have 


* p pentagonal baſes, whole common vertex is in the mid- 
485 | | | dle 
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dle point or centre; and ſo its ſolidity may be found. | 
by Prob. 26. | 


5. An- icoſaedron, or ſolid contained under twenty be 


nal equilateral triangles. 8 
This ſolid conſiſts of twenty equal pyramids having 

lore baſes, and their common vertex in the cen- 
tre; and fo its s ſolidity may likewiſe be found by Prob. 


2 

But the area, or ſuperficial content, as well as the 
ſolidity of any of theſe bodies, may eaſily and readily 

be found from the ung table. 


ar 


„ n Foray, | © 
| |Tetraedron | 1.732051 0. 11785114 
Hexaedron 6.000000 |1.9000000 | 
Octaedron | 3.464102 0. 4714045 
Dodecaedron 20.645729 J. 663 119 
Icoſaedron _ 8. 6602 54 12.181698 


"The table exhibits the area and the ſolidity of any of 


the above bodies, the ſide being unity; In uſing. the 


table obſerve the following rules, 7 
r. Multiply the proper tabular number by the 6 f 

of the given ſide; the * is the area, or ſuperficial 

content. 

2. Multiply the proper tabular number by the cube | 

of the given ſide; the product is the ſolidity, - 

Ex. Required the area and ſolidity of a eee 


the ſide being 3. 8 
aeg 3 20. r this are. 
Ix 3X 3X7:663119 = 206904213. the ſolidity. 


| XXXVI. Any irregular body, ſuch as, the bones in 
a a horſe's head, a thorn or whin buſh, &c. 
Kule. Take any veſſel of a regular form, ſuch as that 
of a priſm or cylinder, and therein put the irregular ſo- 


- lid; then pour in as much water as will cover the fo- 


hid; this being done, take out the ſolid, and obſerve 
Vor. III. R r how 


— 


VV 
how far the water ſinks or falls on the ſide of the veſ- 
ſel, and compute e by Prob. 24. or 28. 
Or, Take any fort of veſſel, fill it with water to the 
brim ; then immerſe the irregular body; receive the wa- 
ter that runs over, and pour it into ſome veſſel of a re - 
gular form; and then proceed as above. a 


III. Surveying. 1 
: A ſurveyor, or perſon who meaſures land, ought to 
be provided with a theodolite and plain table, a caſe of 
Inſtruments, with a ſet of plotting ſeales, and a gunter's 
35 5 5 f 5 1 355 
ahbe gunter's chain is divided into 100 equal links, 


and is in length equal to 4 rods or poles; and 160 


uare rods, or 10 ſquare chains, make an acre,  _ 
The Fngliſh rod or pole is 164 feet; and fo the 
length of the Engliſh chain is 66 feet, or 22 yards. 
The Scotch rod, pole, or fall, is 183 feet, and the 


length of the chain 74 feet. And 4 Scotch acres are 


nearly equal to 5 Engliſh acres. | * 
My deſign in this place is not to teach ſurveying at a- 
ny great 5 but only to give a general notion of 
e att, ſo far as to enable the reader to meaſure any 
park or plain field, and that with accuracy. For this 
purpoſe it will be neceſſary to ſnow what lines are to be 
meaſured; how the meaſures ought to be taken; and in 
what manner the number of acres is computed. * 
If the ground to be meaſured lie in the form of a rect. 
angle, you have only to multiply the length into the 
breadth : only obferve, that if the two ends differ ſome- 
What in breadth, you may add them, and take half their 
ſum for a mean breadth ; and do the ſame with reſpect 
to the ſides, if they happen not to be equal, 
But moſt fields lie in the form of ſome irregular poly- 
gon; and in this caſe you muſt go round the field, and 
erect a pole at every angle. Then make out an eye- 
_ draught, viz. a figure on paper as near the ſhape of the 
field as can be done by the gueſs of the eye, and divide 


this 


%2 


a 
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this draught into triangles, trapezia, or other figures, | 


as the ſhape of the draught and field direfts. Draw al- 


ſo, in the triangles and trapezia, lines to repreſent the 


perpendiculars. Now, the lines to be meaſured are 
the diagonals and perpendiculars. But before they be 


meaſured, the points in the field where they inter ſect 


one another muſt be found as follows. 
Provide yourſelf with a theodolite, or, in Ben there · 
of, with a croſs, repreſented i in PL 4. fig- 1, viz. a 
uare board, with four pins or pegs erected in the cor- 


ners, ſo that AB may he perpendicular, or at right 


angles, to CD; and place the croſs horizontally on the 
top of a ſtaff FO faſtened into a hole in the middle of 


the board at O. By means of this croſs find the points 


in the field where the perpendiculars cut the ene, 5 


in the manner following. | 
Suppoſing the polygram A BCDEFG.in Pl. 4. fig. 2. 


: to repreſent the field, you muſt ſtep in a ſtraight line 
from G to B; and when you come to the place where 


you imagine the perpendicular Am will cut the diago- 
nal GB, ſet up the croſs directing CD to B; and, if 


now BA on the croſs point directly to A in the field, 


you have gueſſed right; but if it do not, go further on 


toward B, or return back toward G, till you hit upon 


the place, and there fix a pole. In like manner, find 


the points where all the other pe rpendiculars cut the dia- 


gonals, and mark the places thus found by fixing poles 


in them. 
Then meaſure the ſeveral ſegments into which the 


diagonals are divided, and alſo the perpendiculars; and 


ſet down the meaſures ſo taken in a field-book, or on 
the eye-draught deſcribed above. When you come 


f home, delineate the whole on paper, from a feale of 


<p parts, draw the outlines A B, BC, OC and caſt 


the content, as follows. 
P The area of a triangle is found by Prob. 4 and chas 


ofa 3 * Prob. 8. as follows. 


i _—. 
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N For the W AB G, ; 


- Multiply the baſe GB = 1 11+ 17.20 = = 226.4 
by 805 the 3 . 


— 


Area 253.8 


For the 8 B 0 F G, | 
Multiply the ſum of the perpendicular B n +Fr= = 34. 54 
by half the diagonal G C 24 


es ag 17270 
| | * 863.50 ? 


For the trapezium FCD E, 
Multiply the ſum of the perpendiculars box p31 86 


by half the diagonal EC - 223.02 
EC 13.5 + 14 +18 $54 4 1 
| | = i 
| | . 6372 
— VV 733.472 
B CFG 863.5 


| To which add- AB G 253.8 


Area of the field, 180.7172 


The area of the feld thus 8 is 18 50 ſquare 
chains, and 7172 ſquare links; and, becauſe 10 ſquare. 
chains make an acre, the ſquare chains are reduced to 

acres by dividing by 10; that is, by moving the deci- 
mal point one place townrd the left; and the figures on 
the * are : decimal parts 5 5 an acre, as follows. 
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The decimal is reduced to Acres 18 5978 1 7 
value by multiplying by 4, by _ 


40, by 304, and by 9, as the - — 
table of land. meaſure rect, Roods CEN 


Poles or Rods 11.47 520 


gguare yards 14.3748 
EC 46 44> + . - 7. 9 
Square feet 3.3732 


Some ſet down the meaſures taken in the field with. 
out inſerting any decimal point between the chains and 
the links; and in this way the area of the above field 
will t- ,8507172 ſquare links: which are eaſily reduced 
to acres; for the chain conſiſts of 100 links, and con. 
ſequently the ſquare chain will contain 10000 ſquare links, 
and 10 ſquare chains make an acre; therefore the acre 
will contain 100000 ſquare licks, Divide then the area 
given in ſquare links by 100000, and the quot will be 
acres ; that is, cut off by a decimal point five places 
on the right, the figures on the left are ſo many acres, 
and the figures on the right are decimal parts of an acre. 
Thus, 18507172 ſquare links becomes 185.07172 actes, 
as above. 

It is uſual to meaſure , or ſmall incloſures, 
with a rod-pole, viz. a rod one pole long ; ; and in this 
caſe the rod- pole ſhould be divided into 100 equal parts, 
that the parts in any. meaſured line above a juſt number 
of rods may be decimal parts of a rod. Some uſe a half. 
rod-pole divided into 5o equal parts. 

If we ſuppoſe the above field to have been neces 
| by a rod-pole, the area will be 1850.7172 ſquare rods, 
which are reduced to acres by dividing by 160, the num- 
ber of ſquare rods in an acre; or you may divide the 
quare rods ad 49, and the quot will be roods ; he — 

| vide 


* 5 
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_ Side che roods by 4, and this laſt quot. will be acres, | 
as under. 5 


8 Acres. lp Or thus. 
16þ)185o 77720 W | 40018 50.7 172 
* 3 J)46.26793 
8 2.2 2 5 
* 79300 2 enn, 
— 10. 7 
304 
21-516  - 
Seo; 21793 
Sg. yards 21.6953 5 
232 


Sg. feet 6.2 577 
If a piece of ground lie in the form of a ridge, take 
the breadth at ſeveral places, add theſe ſeveral breadths, 
and divide their ſum by the number of breadths 2 
the quot will be a mean breadth, which multiplied i into 
the length, will give the area. 
If the meaſures of a field be taken in feet, the area 
will be ſquare feet ; which you may reduce into Engliſh 


acres by dividing by 43 560, the number of ſquare feet 
in an Engliſh acre ; or it may be reduced to Scotch 


acres by dividing by 54760, the number of ſquare ect. 


in a Scotch acre. 
If the meaſures of a field be taken in yards, the area 
will be ſquare yards; and theſe may be reduced to Eng · 


Iiſh acres by dividing by 4840, the number a ſquare 


yards in an Engliſh acre. 
If the meaſures of an Hand, 5 or empire, be 
taken in Engliſh miles, the area will, be ſquare miles ; 
and theſe may be reduced to Engliſh acres by multiply- 
ing by 640, the number of acres in a ſquare mile. 
And if the number of Engliſh acres on the whole ſure 


face of the en globe be required, tind "ey Prob. 
| 21. 
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21. the area of the ſurface of a globle, whoſe Jiamerer | 
is 8000 Engliſh miles, and multiply the area in "IN. | 
miles ſo found * 640. | 


— 


IV. | Artificers Wark. 
1. Earpenters Work. 


| ters meaſtire their work by the 8 of 100 
feet, viz. a ſquare whoſe ſide is 10 feet. Their meaſu - 
rable work conſiſts chiefly of flooring, partitioning, and 
roofing. See Prob. 2. 

Ex. 1. If a floor be 38 feet 6 inches long, and 17 
feet 9 inches broad, how many ſquare are in that 


1 | 
1 | | Or thus. 5 

| I7.75 | 3 F. in. 
. -- 15 * 3 7 0 

33375 1 

14200 | 654 6 
1 ms 
100)6.83375 _ 100)6j83 46 


Example 2. How many planks or deals that are 9 feet 
long and 8 inches broad, will floor a houſe that is 47 
feet 6 inches long, and 24 feet 4 inches wide 7 _ 


Inches. | 
3 = | 24.3 
Length 9 47-5 
Product Go. 1216 
17033 
97333 
:  6)1155.8z(192.63$ 
« . 55 
Anſ. 192 planks, 52 feet. 5.750 
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. Or, Reduce the dimenſions to inches, then multiply 
<> length of the houſe into the breadth, and divide the. 
product by the ſquare inches in one plank. bg; | 


Example 3- How many ſquares are contained in a par- 
tition that is 64 feet 6 inches long, and 12 feet 3 inch · 


| high? 
op A 8 F. in. 
12.25 e 
04-5 _ 5 3 3 5 
i 4 
409 16 16 
100% s . CF -.r N 


3 mee 90 feet. 


Hicemple 4. How many ſquares of roofing will cover 
a houſe, whoſe length within the walls is 48 feet 6 
inches, and breadth 18 feet 3 inches? 
It is a received rule amongſt workmen, That the flat 
and half-flat of any houſe, taken within the walls, is e- 
qual to the roof, though the meaſure of the roof varies 
a little, as the roof falls below or riſes above the true 
_ pitch; that is, as the angle at which the two ſides of 
the roof meets, is more or leſs than a right angle. 


8 4 e 55 99 8 
5 : ; 4 # 
A 
„ N | | 12 1.8. 
Flat 8 5. iy Plat dg r (£2.46 
Halt 2 Half 442 — rich 
100) 13-27 2 5 10% 13þ27, 5 


1 el, 43 favares, 27 feet, bu Loire 


Alen Das Asi d ng Js A we e Ke > Sonic ad 
r volſcn od of e . 92 4 1-2} we”. 
Kc work conhiſts c y of üg; 0 ich js 


Ws 
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meaſured by the ſquare of 100 feet; and. walling or 
chimney work, which are meaſured by the ſquare rod 
of 272.25 ſquare feet, the ſide of the ſquare being 16.5 
feet. But, in practice, the integer 272 Is generally . 
eſteemed ſufficiently accurate. 

In roofs covered with tile it is vſual to reckon the 
eaves double, which is done by adding the Lr of the 


eaves to the whole depth of the roof. 
Ex. 1. There is a roof covered with tiles, whoſe depth _ 


a : NY #58. de „ * 2 25 FE - Ea e * 
» 7 y ad "2 : —_ . * 7 3 - 
* 2 4 r * 4 
7 — 
* 


on both ſides, the caves being reckoned double, is 35 


feet 3 inches, and the length 48 feet: ON many ſquares 
of tiling are in it? 


5 5 | F. in. 
35-25 | 1 0:3 
1 B 
28200 . 12 
14100 e | 280 
100) 16. 9200 E 
„„ | 100) 1802 | 


Anſ, 16 ſquares 92 feet. | 


Ex. 2. A brick -wall! is 598 feet long; 9 feet high, and 
1Fbrickin thickneſs : How many roods of work are in it? 


_- ; I 

| 9 | . - l S 

272. 2505382 .oo(19 rods. ; | 
„„ 


——ͤ — 


5 269950 
Fo 245025 5 
68 06) 209.2503 quarters of a rod. _ a 
20418 5 

„ | 
Anſ. 19 rods 3 quarters 5 feet. 
Brick and half is reckoned ſtandard thickneſs; and if 
the thickneſs of a wall be any other than brick and half, 


it may be reduced to rin by the following 
Vox. III. St RULE. 


—— _ — ” 
— 
- 3 
1 4 


e 


— — 


D 


. _ . _— 
— WWA et ina eas 6 ov tary 


© IRAs - 94 ear — — 
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* 2 — 
— ——ñ̃ ̃ ͤ ́ —r—ñ— HB PP. A ˙—w! err, 
— — A 
\ 1 * 
* 
4 F - 7 
- 


R U L. E. 


Moldly the number of ſuperficial feet et in | 
the wall by the number of half-bricks in the thickneſs, 


and one third of the product will be the © content reduced 


to ſtandard thickneſs. 
Ex. 3. A brick wall is 84 feet 6 inches ek des 
feet 3 inches high, and 5 bricks and a half thick: How 
many rods of brick-work will be nee when wa | 


_ to Randard thickneſs ? 


17.25 
222 
8625 


| #3800 
g 457.679 


A 


| 7457625 
1457025 


 3)16033.875 
273.2 5)5 344-62 509 rods. 


27225 
262212 ” 5 
245025 e ae = 
68)171.875(2 quarters. | 8 
„ . 
35. 875 8 
Anſ. 19 rods 2 quarters 35 feet. 


But the operation may be ſhortened, by conſtruding 
a table of diviſors, ſuited to the number of balf-bricks 


in the thickneſs, as follows. 
Divide 3, the number of half-bricks in TA by the 
number of half-bricks in the thickneſs, and che quot 


will be a diviſor for giving the anſwer in feet, And, 
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_ 


to cbtain a diviſor that will give the anſwer in rods, 


multiply 272.25 by the diviſors found for feet. rie 


_ follows. 
-4"M N "Dioers : Bree, 
ey the wall|giving the giving the 
ſin bricks and anſwer in anſwer in 
Ait u {rank rods... 
I 1.5 - 408.375 
4 r 
3 5 204.1875 
24 5 1463.35 | 
| 5 136.1257 
3 4285 116659 
4 E „„ 
5 90.75 
5 „ 81.67 5 
| 5H " offs TA © 
. 6809375 | 


The . example done by the table follows. 
74291455 625(- - - - -19-63 rods. 


. „ 
71512 . quarters. : 
66825 5 | 

468759 4416 

44550 2 

23250 3 3536 feet 

22275 

75 


Ik a briek chimney ſtand. alone 17 niſl, it Wk de 
girt round; and this is to be eſteemed the length; ; the 
height of the ſtory is the breadth; and the thicknels is 
the ſame with that of the jambs, Every ſtory is meaſu- 


red by itſelf, and the dimenſions taken in the ſame 
A manner; 


— * 


* 
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anner z and the ſhaft or ſtalk above the roof is alſo 
meaſured by itſelf, and the content found by multiply- 
ing the girt into the height. 5 | 
Ex. 4. The girt of a brick chimney in a low tory i is 
32 feet 9 inches, and the height of the ſtory 12 feet 
6 inches : How many ſquare feet of work are in the 


| ſame? 
33% 5 F. in. 
12.5 | 32 9 
16375 . ah » . 
Vn 
5 ae 4 6 
Feet 409.37 feet 409 4 6 


If it be required to reduce the ſquare feet thus found 
to feet or rods of ſtandard thickneſs, divide by the divi- 
ſor that ſvits the thickneſs of the jambs. And if the 
_ chimney be eſteemed double work, as moſt chimneys 
are, double the reſult. 

If a chimney have two or more 1 the fetters 
or bridges that ſeparate the funnels muſt be meaſured, 
and their content found by multiplying the length into 
the breadth. | 

If a chimney do not ſand by itſelf, but be placed i in 

a gavel or ſide-wall, the back of the chimney in this 
caſe is not meaſured, but accounted part of the gavel or 

ſide-wall; and the jength of the chimney is found by 
adding the depth of the two Jambs to FT . ee ex- 
tent of the . 


3. Plaiſter- work, 


Plaiſter-work is either on the roof, called ceiling, or 

on the partitions or walls of a building; and is ail mea- 
: ſured by the ſquare-yard, containing 0 ſquare feet. 1 
Example 1. If a ceiling be 54 feet 9 inches long,; and 
22 feet 6 inches broad, how _—_ Faroe | are in it 


3 2 2 # * 1 — So 1 4 2 e 
„ 95" "1478 
ö * 
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„ + „ <a 
5.1 22.5 « Ie 5 54 25 
EY t 2 
Cn SOS: 0 th - 
10950 — . 
1 © 108 
e ee + NTT 
9221.25 ä 
Tards 136.875 | 2231 10 6 6. 


E * 2. The length of a partition ee on 
both ſides is 44 feet 6 inches, and the height of the 
room 9 feet 3 inches: my oy yards 25 plaiſter- 
work are in it? 


E 44-5 F. in. 
9.25 44 6 
2225 ES 
890 WG IS: 
e e 151 0:54d ind ME 
Yards 45. 736 Wu” 7 


4. Ne Work. 


Joiners meaſure their work alſo by the ſquare- yard; * 
bur i in taking the height of any room, they uſe a ſmall 
cord, with which they gird over the mouldings, panels, 


Oc. alledging they ought to meaſure where their plane - | 


touches ; but in meaſuring round the room they take it 
as it is upon the floor. 
Doors, window-ſhutters, and ſuch work as is wrought | 
on both ſides, are generally eſteemed work and half- 
work. 
| Example. If the wainſcotting of a room, girt down- 
| ward over the mouldings, be 12 feet 9 inches high, 
apd 118 feet 3 inches in 0mm, how many ſquare 
yards of work are in it? | 


I 1855 | 


ARTIFICERS WORK. Bae. 


1 by 4 * 2 . = 2 * 7 Ty 
* 5 ” 
* * * 
- 4 
* * 8 
* 7 


8 118.25 e 
r ng OR. "3 = 
89125 3 
r „ 
23650 T0077 6- 
£ 11825 3 69 
9)1 507,687 5 221597 83 


Yards 167. 5208 


The doors and windows of the aboye room muſt 3 
gain be meaſured by themſelves, and the half of their 
content muſt be added to the content of the whole room 


found above. 
The content of PTY and: other yy places, 


muſt alſo be meaſured by themſelves, and thee content 
is to be Mt 


5. pe, Work. 


Painters work is alſo meaſured by the ſquare yard, 
and the height is likewiſe taken by girdiog over the : 
mouldings and panels with a ſmall cord. 


Example 1. A room is painted, whoſe height, taken 

by girding over the mouldings, is 14 feet 6 inches, and 

the compaſs of the room 84 feet 6 inches ; How wary 
yards of painted work are in it? 


84.5 | £7 : F. in. 5 4 DH . 


14.5 = * on © 
75 5 * 
A 343 
n = 60 
—— 
901225. 25 F 


Yards 136. 134 bet SE 
"Example 2. Around pillar i is painted, whoſe heig zht | 
is 18 feet 4 inches, and the girt Ke 10 fect, 6 Inches: : 


How many yards of work are in it ? "is 
| 18.3 


5 4 
o 


* 
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TE GER 

„ —.— 
— ©, ns. 
FE + 

Yards 21 N. 5 ug” 9 


6. Claſs ers Work. 
Glaſiers meaſure their work by the foot ſquare, and 


take their dimenſions to a quarter of an inch, the inch | 
being ſuppoſed to be divided into 12 equal parts. 


But it is more uſual to meaſure by a foot decim 


divided, and then the length or breadth conſiſts of 
many feet and decimal parts of a foot. 


Round or oval windows, half-rounds, &c. are 4 are 4. | 
ways meaſured at their full height and breadth, in con- 


ſideration of the waſte of ſa and ne ſuch work | 


| is attended with, 


Example 1. Sigua 6 panes of RO POS 4 feet 7 
inches 3 quarters long, and 1 foot 5 inches 1 quarter 


broad, how many feet of glaſs are in the ſaid 6 * ? 


4.546 Fits. p. 

1437 „ vs e (7 

32522 . 
13938 23 * 3 
18584 111 2 9 
uw” = 13 
6.67690 6 8 1 383 
2 "8-4 e 

Feet 49.057812 Fes 4 0 10 146 


Example 2. Suppoſe 20 20 panes of glaſs, which x men 
ſured by a decimal foot are each 2.458 feet Jong, and 


1.75 feet broad, * _ ” of glaſs do they con- 
tain? - | 
| 2.458 
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PE "Ran 
1.75 
12290 
N 17 206 
8 2458 
5 — — 12 8 
5 FVV 
„ e br 


Feet 86. 030. 


7 Maſons Mork. 

Maſsns meaſure their work, ſometimes by the foot 
folid, ſometimes by the ſquare foot or yard, and ſome- - 
times by the rod, that is, 21 feet long and 3 feet 
high, viz. 63 ſquare feet. But wp, rod e W in dif- 
ferent places. j 


Example 1. A wall of hewn dane is 24 A 6 6 inches 
Jong, 9 feet 6 inches high, and 2 feet 3 inches thick: 
How many ſolid feet a are in that wall? 5 


24.5 5 F. in. 
1225 . : 
2205 220 6 bs - ii \ 
| 232.75 3 * 1 
2.27 232 9 7 
116375 - > ky 
46550 405 6 
„ . 
Feet 523: 6875 . 3 


Example 2. Ifa wall be 218 feet 9 inches long, and 
12 feet 6 inches ugh, how many e outs yards, and 


2006; are in Wy: + 


218.75 


8 * 
5 


* 
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75 1 — p< 


PF 


9)2734-375 fer. 37344 - 
7)³⁰3. 8194 yards; Ks 


43-4027 rods; 


8. Paving. 


Paving ad n are ; meaſured _s the cs of Sv 5 
yard, of 9 {ove feet. IN 


Ex. 1. A paved walk is 92 feet biaches long, and = 5 
feet 4 inches broad: How many yards does it contain I : 


£ - : - 


<p 1 Rue?! 
| Yards 85. r Sa. Far. A 1 75 ty 


9 


Ex. 2. A ſtable, 19 feet 6 inches ale 4 12 feet 
6 inches broad, is to be floored or cauſeyed with bard - 


_ bricks, called cli nkers, each 6 inches long, and 3 inches | 

wide: How many clinkers will it requits 1 

, Z 4 % 17 : . =” 1 

„„  £4:.402 25 788 cd a. 8 nn 
MN $: 3211-564 4 4 8. 2 50 50 % i 5 W. r | 70 


bas bie 1991 D v] ars fig dn a 2597 KU 


$ a Lil #6 $505 


3 N i 


' 
! 

ö 

ö 

] 

: 
4 
; 

: 

ö 

| 

| 

{ 

f 


5 * 
* . 


e ak TOY kaum 


24. 
62 3= = 18)35108(1950 © clinkers, a 


— oo 5 
162 3 1 


v. Board and Timber Maſi; 


5 07 25 I, Board, + Phend ad. m2 


/ 


To meaſits board or plank is to find the Loy 
content or area of a rectangle. See Prob. Boda 


RULE e aden 


Multiply the length in feet by the bead i * inches 
divide the 8 by 12, and the quot is ſquare feet, 
ce very remainder being one twelfth of a ſquare foot. 
1. Or, Reduce the length to inches; then multiply by 
the inches in the breadth ; divide the produtt by 144, 
and the quot is ſquare: fel, the rertiicidet being W ; 
mnehes. e 8 


= Ex. 1. Ina plank 14 feet x long a 8 inches "broad, 
1 . AT 


\ 


14 
6 
— 


m * 


7 


— 5 « feet. | 
age . 


ow 


Orch. 


14 
e i 


* 


1296 
or” = 


By unter * 5 
Extend the compaſſes from 12 to the breadch 8; 


6a 1 feet to * 


7 the fliding rule. 

Set the breadth 8 inches og the tp or aider to 12 

on the rule, and againſt the n 14: 
you have on. the lip gf. 

18 feet. 5 inches 


e EE 23% a. 


E : * 1 
2 ; ” 
9 3 
x 


che. N. BOARD and l . 


1 
2 


= 


and that extent, ſet the ſame Os wy regeh from the | 


/ 


* 


— 
- 


et o on che 9 
his and "Y 


bon ah” 


= "450 
43 


18 


— 


e 


SANS a as +44 MBE rt 11 
Tbe operation by Gunter's feale and the ade rule 
is the ſame. as able. 

If the two ends of a: olank differ jn. breadth, add 
=. them, and take half their ſum for a mean'breadth; 
If there be a numbeif of planks of the ſame dimen - 
Gons, meaſure one-of _ w_ Rn Oy the Fopgent 


N by the md ef planks... 


Ex. 3 . If a plank be ep! inches broad, bow many inches ” 
in length will make a foot ſquare? 
9)144(16 inches in length. Ani 9 


Bete 4s conſtructed the following table, ſhewing 
kw many inches in length make a ſquare foot, at any 
breadth, not Ly 40 inches, 7 EE | 


85 
” 


GX On R wo 


8 
ks os 


„** 
* 
* 


18 1 A | [24 
C The hs of tis. table js 3 Look for the 
3 breadth of the board or plank under B, and under L 
you have the inches in fk that make a ſquare foot : 
Take this length in the compaſſes Fonf a ſcale of ipches, 
and run that extent along the board, from end to end, 
[ | and you. have the number of ſquare feet that board con- 
= tains ; or yon may, by this means, cut off from that 
| „ 435 Ie number of "POE feet — 


r 


F them" : 


A. 


; 8 ; 4 33 7 7 8 

- * — 4 . : 2 
2 7 $4 5 M O R E 
1 : ; SIT . 


ir E Usd brig 2251 88 nd. 


* 


* 
* 4 1 * 
#82117. 


"ys 


1 - By:chpal Sls timber. is meant, ſuch. ag is in 


f Hany ſolid feet? 5 1 63 "£30 & 13 +: 92 98 


ee, "nth. be 1 , lf 
TT 
42 344 5.0 © TT tas 13h 1 
: i 143 1 - * 1 . _ 


4 . : 
8 one — 154 : 


if % 4 : " 45 Fe . ; 
* $4.35 ww, f 2» 


7 ; — 4 & an <D 5 — >. 
85 en A ee f e e Scr di a 
20 24h ** Saber. C , 


To meaſure 4 is to find the ſolid content of a —— 
Ln 2 Trad riſen, ar cylinder. See Prob- = 


* : : - g - 568 a + 


——— 1 * * AG N 72 N 2 = * 
* ; , * % N 38 0 red: pe ne * 0 «i Goin ne ng I . ” 
— < 7 4 . 2 - . „ 
1 4 2 2 5 F . 7 : 0 „ 
i - * + 2 a 1 „ 
3 ps £ * 


- 


2 ralle whoſe baſes .are equal ſquares 
- * 1 e ys found (OS 7. 


baſe by the 


| qv Example 1 1. Ju a-. piece "of ſquared timber 18 fee 1 +; 
long, the gde of the ſquare baſe beieg i 5 inches, no- 


- 


"Rm 


4 


+ wi $6" 4 REIT 


oo 4s — * = * 
, 71 * x” 
OE, — 1 1 1 * 2 
£ 1 * 4 + | 4 + : * Y 
- ® : # 2 : * 
. — ” — — 2 4ͤͤ 
* . — 
£7 6 # ** +l — 2 z 
4 F Ja „ * 2 n *7 74 
7 Rea ok. ; 
. Fl = 
: — 5 4 1 Fe * I 2 22 1 * » . oy + . 
x „—;§ĩÄ¾9 ats 
S x 2 % 3 22 7 * 
4 : 
$4 2 * . . x 
3 pf 7 . &- #776 *& Boas | 9 * ; 
* le A — ET «7 4 * 1 fe oy 4,4 od 1 * 
— — hs % 
, — - - r j 
i 3 Q * 12 
F 1 * 2 ? > An & 


5 
* # © 1 * 
02 31800 


5 2 


* Pa, 1 3 3 | : | 
SOT non 1800 2 „ f 


% — 
- - 


ee Wag 2 os bod 1 
ela ay 144) 40 50(28-225 e 1 77 


{ . oy Ss I . / : 
F Ai. 26 feet, and half» quarter, | EE. 
2 — 7 . 1 ES 1 * 33 * Gas To : 5 9 4 
73 | | "ts * 


Fr 334 BOARD _ TIN BER. eee I 


— — 


Inſtead of dividing by 144. you may divide by the 
. parts 12 & 12. Or you may reduce the 
ength to inches, and then Aivide the product by 1728, 
or by 12 x I2;X 12. 

In working by feet and inches, inſtead of multiplying 
15 "i I ati by che gomponent parts 9x2, 


1 Cunter*s ſeal. 


. the .compaſſes from 12-to 15 inches, is ide 
of. the ſquare; and that extent twice ſet will reach from 


the 4 a 18 feet to hs anſwer 28 feet, hm os 


By the „ rule. 


Set the length in feet on the ſlip to 12 on the gurt ö 
bee, and againſt the ſide of the ſquare 15 inches, on the 
irt line, you have the anſwer on the flip, e and 
ewhat more. 
12 2. In a piece of nut diner 32 ches 7 
| broad,:18 inches piece 14 feet * inches $4 other 
Dy; 0 feet? 1 


>: « 9 7 48; ; 1 ry - 
; 5 b 1 / ; 
| '56 py f . * * 4 £ 
& : — & # * * | mn * ; 
FRETS 2 . 3 


RR N 


« 1 
Sr ee 


11 1 7 


5s feet. Af. 3 1 


de e e e en male | 
is the ſame. as above, only the ſide of a ſquare equal to 


De, area of the ;baſe — 5 be found, by extracting the 


r e =; 32 18, viz; 245 or it may; be 


found 


cp NW. 56 AK B and TETMBER 336: 
föoünck by dividing” the etent between £8 150 37 the” 
ſeale into two equal parts, and the midite potnt will be 
24, the ſide of the ſhare ſought, © But or the ffidin 
rule, ſet the lines C and D even at the ends; and agait 
any ſquare number on C you have its ſquare root on D, 

Some perſons, of inferior fkilf, add the depth and 
breadtii together, and take half their ſum for the fide! of 
tha hoods» But this method is falſe ; and if the 
and breadth: differ widely, the error _— reſoltidg 
will be conſiderable. In the above example 32 10 
= 50, and half of 50 is 25 for — ofthe 4 care; 
and 25 Xx 25 == 625 for the area of the baſe; which 
— ee would give" a b. by far | 
00 

Divide 1728, the cubical inches: in 3 ſolid foot/ by 
the area of the baſe in inches, and the quot will be the 
inches in length that make a ſolid foot. — 


The above rule is general, and extends to timber of 
all ſorts, that is of on breadth and thicknefs from:end - 
to end; whether the baſe be ſquare, nee Ny 
gular, or round. 3 
Hence is conſtrued the following table, which hews | 


bow many inches in length make a ſolid foot, tlie fide 


of the ſquare, equal t fo the area of the i war not exceed. 
| ing 90] inches. . | | 


- 'The uſe of the table is "lain Seek the fide of the 
Fquare;' equal to the area of the baſe, under B; and un- 
der L yon have the number of inches in length that 


make? a ſolid — "Take this OI a ſeale wor 


4 


wenn 4. - 


20 * * 


— 


* 


1 nnr 3” ibn but! ; 
ez, and with it run the piece of: timber from end to 
end, and you have the number of-ſalid feet it contains. 

i ere d e ONE 


7 3 fel ile, gl” 
© By unequal ſquared timber is meant, any piece of 


uared nber base baſes are unequal, they. 
85 or r ; and ſuch re moſt timber may 


- 


# + £ 


- 


Example 1. 11 1 A Rees of ſquared uber to foot k 
the fide of the ſquare baſe at the greater end is'2 5 inches; © 
and at the leſſer end 9 inches: How 1 eber . 
120 eee I 


+ 


- % n 1 "> £ ; 5 wy 75 % 
- - 3 ; 2 LY «aud "4 P 8 F 2 - 
20 ö 1 f g ? 44 
* * W 2 
. * _— 2 3 "y 
' = * 
* 
- 


2 6•ßI5„ ITS TO” ? 
W | 3 : |  ———_— L 74 ped , 
17 = + che ſnare 35 80 
: raw a 
; EE OM LES 
2 ME . 24 
e | - 1440578046113 4. 
Regt 2. In a piece of timber 18 feet long, 5 
. 0 ae 16 hn by 182 inches by 20, and at 
? the leſſer Tels Th. How mady feet of am- 
der? | | | 
E. 2 1501111 c A 4 ile 1 4 . 3 * | 1 32 
3 is ann - Slew lbs 18; , „ L A 
7 2 33 9 0 | | N 


99 * 


r Dae . 1 Fo 
173 e * 188 ** — 


r 
e 


* 


Serre M A 
* of xt 52 "p47 RATIOS * 92 e 


a e e. öl Af. ting e hw 


1 79% nie 
This 


dry way is erroneous; PX, the ae. 
difference between the two baſes is, the greater will the 
error be. But notwithſtanding this, univerſal cuſtom 
prevalls, and purchaſers will accept of no other ſort of 
meaſure. I hah, however, here obſerve, that a piece - 
of unequal ſquared timber is the fruſtüm of a, pyramid; 55 
and the content may be accurately computed by ” -- . 


27 - 1 


26. The Former "I done in this way. follows. | _ 5 BW 
32 it. . 16 2 1 : F 5 er 326. J 5 . . 0 ar, nfs a p 


20 30 ”- MN” aa ar ns 


IE eh 205 


* 


C 
102409. 8 8 22323 
7 3 1 | e 


2 Z « — nat ECARDS res . F 4 


: 
GN N * "T6 ee oe. „ 8i6nxA 
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5 . ien 4p 3G e N 917 s let 


* e His 51 e les alot or 
fin feer. © . rms, 


. 6 : 
* ö a a EEE, 


- Round timber having cad bates. OE 


The an way of meafuring ſueh Under Tae to 
gird the tree about che middle 08 a ſmall cord, and 
e N $3 tee den | 7H 


1 Mn = % 


1 BY Ws. £8 1 i „ „ 15 


8 2 * © . 7 59 £ "2% 
- * 
n — Y 
5 — — 
ou 4 jd * 4 — — 5 f * n 
We , R F m4 
4 * — ; * ; ** 
* = =. "x : 
4 8 4 „ ** 8 N 
14 3 . 1 


e the Werth part of lf ſhe For the ide > 
1 with which they -e piper 
| Example I. If = tree be 72 inches in eircumference, 
or girt, and: gon finer hy feet of . 
nit? 
A fourth of 72 is 18 8 9 5 55 Wa: 
oe WAL Ls I TO 4. 
; 3 
67 Þ 
3 e 
A 48 


meet a | — 5 


| \ Example 2. 1 eee eee 
mn girt, and 22 W e how 8 Ie are 
contained in it? | ; | | 


bf: a 4 1 
— N EW 8 


x: eee, 4. 50 


"This cuſtomary way WE ONE 
| vrcumſarnc of + cice de 1 the area will be 07958 3. 
now 


n v. BOARD md. TEINEER, m 


aow the fourth part of 1 is .25, the ſquare whereof is 
.0625, which is conſiderably leſs than the true ares 
07958; and conſequently the ſolldity thus computed - 
will be conſiderably leſs' than the tue content. ; 

But chis cuſtomary way, falſe av it is, being eſtabliſh- 
ed by long practice, is univerſally received, and mer - 
Chants A abe purchaſe timber at any other meaſure. 

I ſhall wig — ſhow ho the exact content # 
may be found, by working the former ng 8 


Wo. 


17 68 5 f — 
„ f + N 
e # FF” ; 25 ; 
$ Y | © F 
d ag * - 1 t 48 0 3 * | 1 1 mY 
2 8 7 * 's w_ WA ö 0 2 4 » ID * ho 
- ) — —— r ee 17M. : — N —— 


* that wil give a true _— 
J% I Os 
84 e . SS 
. JJ 
5 r EE 
232.55 3 1 
e U enn en S löst 
o 
33 content 36.28 
2 . Fallecomeat 947 
ord i timber eue N baſes, called aeg tm = 
er. * 5 { 
The cuſtomary way y of meaſuring n is to a 
divide the tree into parts of eight or ten feet long, and 
then take the girt at the middle of each part, by which, 
as taught above, is computed the ſolidity of cach part, 
and their ſum is the foll content of the Whole tree, FD 
Example. A tree 20 Feet in tengrh is Aided inte two 
parts, each 10 feet long, the middle girt 2 4 + a. 
parts being 64 inches, and of the othe one Fr ets 
n ic ö feet of timber are in euer ö 5 
"IP „ 2 I 


F 


* 7 % 5 


BER "Fart 1 
Sy 

PF . 

at 8 36 eee 


2 
nan * as; -» $ 2 85 © Fx Ag). 
* * — Ta _ gr * 
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nr Ae * a 5445; 
u e Ga 10 
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9 - 2416 2 rg re | of 99! Ne 11 
9 8 155 5 1 er Ade I TON 
5 { b —_ S «4 45 « 26k * 
+ ** Po ; ,. ; e 
8 10 1 8 a *. 3 Fs 2 313 ä 
5 -144)I37o(23 4 fee A. ; 
$7 
4 7 8 
© Ss 
— . We . ; . en a 
1 45 K 9 4 > 
[ * 75 | 43 4 * 
vun 580 1 
” * 
3576 
M — iy; 
— 
. 4. > . ; 
* 8 ; 2 ; 4 2 Fl 
„ _ 227842 


This way br dividing the tree into parts is far more 
accurate than working by the middle girt of the whole 


tree; and the ſhorter the parts are, the nearer the truth 
will the anſwer be. | 


But this way of aeiforing has been ſhown to be er- 
roneous' when the baſes are equal; and it is ſtill more ſo 


3 timber that tapers; and the more tapering. the tree is, 


e greater will the error: be 
gg he truth is, a piece of tapering timber ought ro 'be 
conſidered as the fruſtum of a cone, and the ſolidity 
pete by the directions Even. in Prob b. 27. © 


3 pH 
? 111 — 1 


M On E EX A N Y L E 8. 5 ad? 


8 hi e i I of i the ih Content. 55 1 Ia 
Feet. | Inches. CG ubic 2 e 
„„ 12 — 5 TR, | n 63 


| ” : ry "PS 2 1 , {3 46944 £5: 


„„ 
eee > cb paul ae 9 ener oth. 
£26] 1 . 15 1 i; 5 b VL Gauging, . 42 t root rt As , 5 
4 * r 7 , . 

My deſign in this place is is not to n 10 the princh * 
or practice of gauging at any great length, but only to 
ive the reader ſome general notion of that art, ſo as to 


enable him to find the content of an Faul common * or 
veſſel, or of a ee or floor of 9 


9 


* *. 
& mor 


* „ : 


To find FT ny rs and gauge-points, with 
E 0 . vi ; 


.- cubic inches a an ect 
3 1. cubie inches make a wine gallon. 
268.8. cubic; inches make a corn-gallon. 7. :- | 
21 50.42 cubic inches wake: a corn or wal buſhel. N 


The W aha 282, 15 13 268. 8, 2150.42, are 
the diviſors; and if 1 be divided by cheſe, the: quots - 
thence: ariſing will be the Trop malipſers 2 
ng as in the Tong able. 4 e 


- ; : 
# wa. 27 * T : - 
Py 1 & 4. fs 3 f 8 = 


[Torre 1. For r fight-ine figures |.- e N 


7 „ * 
2 : # aw 
> 


|  Diviſhes: |  Multipliers. gn 


433 4 ** : 152 7 


| 282 4. C. |.003546 f. % 
1231 1 «004329 - - W. G.. — 8 

| 268.8. C. G. . o037 202 C. G. F 

85 rs. Ft N. Þ ws M. B. —5 


If the cubic wehte ! in Un veſſe] * divided © or multi- 
_ plied by theſe diviſors or e * 2 wil be ale· 
gallons, wine-gallons, S 
Again, if the ſuperficial Fj or, area af any right- 
lined figure be divided or multiplied by theſe diviſors or 
multipliers, the reſult will be the — in ale or wine 
gallons. &c. ; that is, the number of äle or wine gal- | 
tons contained in the _=_ at 1 inch deep. - 


Ex. 


- * 


Ex. Suppoſe a bie e i n or ee, 
232 inches in length; uuf &i inches in ods 
PM area in ale, wine gallons, (Gg. 

2³³ Aae — 2 20z ee 1555 : 

DEX B ee, r 5 pe Too . 
231 512836084275 8 54 

268.8 )14848(55-238 corn-gallons, _ 

46 AI 02/1000 6.904 bee buten ; 
| By annltiplication. FORT: +; 4: ry 0 
14848 * 03846 222. 651 ale-gallons. 

277 wine-gallons. 


14848 K. 04 '= 
14848 K. 0037 202 xx 55-238 corn- o | 


14848 ene eee 6.904 ee 
But bes en etles areas Mother ſet of an mul- 


' Gpfiers muſt be obtained, in the following manner, viz. 
-785398 is the area of a circle whoſe diameter is x; - 


which, if the numbers 282, 231; 268.8, 2150.42, 
divided, the quots will be a ſet of Beider And if 
the ſame numbers, viz. 282, 


| «785398 be | divided by 
231, He. 1 will bes Yoo ot * in 


, * 
2 2 2 


Py b 
"IR 2 f 


1] —— xe | 3 
| 294-12 W. G. pron el 


I 342-24 C. G. | 002922 CG] _ 
[2738 _ 2M. B. E 2: * . ; 


1 the ſquare of the Se: of. 2ny 3 be divided 
or multiplied by theſe diviſors or multipliers, the reſult 
will be the area in * vine, corn gallqns, 9 ow 

RT 9 


3; + 


n GAVTING. | 
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Ex. Suppoſe the diaineter of a'circle to * 72 vince : 
what is the ares id ale, wine gallons, G., 


7 ihe E the ſquare or the a 


. A fo Oe 0 op IF | 
224.88 551840144 ale. gallons. eit 
2. 58734077825 W Hits e 
342.24)5184(15. 147 corn g˖,ỹ . 
273835184 1893" ME ops ; dls ee Fe 


| By onnltiplication. . . Sig - & EP 

| $19 x.00278s | 214.437 ale. gallons. i 
5184 K. 503399 = 17-620 wine e 
5184 x 802922 215.147 cos ons. FF 


ee ene 1.893 malt 


If We bn ir ale wine gallons, 6. of an ellipſe, bs 
required, multiply che greater and leſſer diameter toge- 
ther; and then divide or multiply their product by the 
diviſors or multipliers for circular areas; and the reſult 
will be the area of the ellipſe in ale, wine gallons, &c. 

Gauge · points are the fades of ſquares, or Seen 
ters of circles, _ r at 1 inch deep, is one 
gallon, one conſequent] are the ſquare 
roots of the diviſors exhibited in the To precedi FP ta- 
bles. Theſe gauge-points are marked on he Ning 
rule, for rendering the operation by that daten 
more ** and are as Fee 1 


2 : : « 
* #4 i > 2 * 
OSS - #658 io 18 


— * 
—— 
* - — — Pew at 
7 
© . ” 
* 
* 
1 


8 nd ge BL. «We x a 2-4 5.4 * e Lo * r 8 * - 
* 3 - 72 2 = Fs 6 2 7% < 2 5 TY £ * 2 9 9 
1 5 . | . f 
; 2 
* - „ 
- * — 
F ; * 
4 , 
4 5 * 
3 . : 
% * 2 


wo 


5 * 


Sc. by Prob. 1.; 
- height or depth. = 


. gauge · point. will appear 4 in, 
= * 23 1 7 1 gail bn =45 oy Ak. . N 7 
BC 45 2 of R 0 B. 8 8. 17 205 1772 „ 
Te find the ee e wie . ee. of. * 


1 3 | 


OY R Uu L E. 


Find the ſolid content in inches, by ying the 
three dimenſions continually; and this pr duct, divided 
or multiplied by the diviſors or — in Table 1. 
will give the content in ale, wine gallons, G. 0 
Or, Find the area of the baſe in ale, wine gallons, | 
; and then madply, that area by the 


Ex. Spppoſe a parallelopip ed, trough." or #6, 20 


be 81 inches long, 25 inches broad, and 26 erde 


#4 2. 8 | 
9: wap LAS | N 533 * 5 | > in 


deep: Required the content i in ale, wins gallons, Ge. ; 
44 ain: ebay, 52650(1867. ale-gellons. 


28 BY 1 — 231 .)52650(227.92, Wige - Ballons 


2150. 45 2650 ee buſhels. on ” 


. Wa 2 ale, "<1 2911. e 461; 1 
— EE 1410 * : 4 gh FR POP. Nm eee 


152 2 8 ehen 507.189 


enn 


And 72183 * 268 186.68- bbs, Hee. 


M40 . * nnn, 5 3 


ö 1181 F 7 5 
4 a + 
- =o #" 34.4 2 $1 5, #4 £5, te \ 
1 od b e g 
* 


. 3 By the Nliding — . — 


In order to work by the ſiding iule, you = find 


the ſide of yn Te the area . by ex- 


tracting the the, ſquare, ropes of 2025; or, by the rule, thus: 
Set the lines. C and D kven'at the ende! and againſt a- 


ny ſquare number an E, y ou. have the root on D, which 
in cis Example 3 347 450 * ing 


of ID * Set 
V 


7 : l 4 I « ; # > 
7 ; 5 1 


. 4 ſh 
| Set the gage point 1679 "upon Dj to the depth 26 


upon C, and againſt the ſide of 5 upon ID | 


you — on C 186.7, the content in lons. 
The operation f Wine gallons, — Se, bs 


. only uſe the proper a 
FP 


To find the content in ale, wine callons, as of a2 


veſſel whoſe baſes are ſimilar 5 but an jual, 
. per Ten e | 
RU -E E. s 


Find the area a of each baſe, and a mean ett 
between them, and multiply the ſum of theſe three by 


one third of the depth or height, and the product is the 


content in cubic inches; which, divided or multiplied 


by the diviſors or multipliers i in Table . . the con 


5 n wine gallons, &c. 


c. Suppoſe a veſſel, whoſe baſes. are MITES the 
. the greater baſe being 100 inches, and its 


* 70 inches, the length of the leſſer baſe 80, and 
| Its breadth. 56, and the depth of the veſſel 42 inches: 


n che content in be wine hs 4 8 os 


e 90 5 7000" 7000 * 4480 „ 


80 K 56 = 4480 
dle proportional 5600 5600 _ whole e root is 5 _ 


| 170d 
A thi of the depth _ 14 

= = 1 5 
2 


232) 23572508474 a” a” 


231)239120(1935 T9 vine geilo. r 


: 5 By the Hiding rule. 

Set che gauge: point 16.79 upon D, to 14, one „ 

* . on C; and * 130.7, the "EIN 
01. — 


— 
4 1 


* 


4 


w 9 
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36 GAUGING. - Part III. 
of the 'triple mean baſe 17080, upon D, you haven 
2 . the content in my je eſe Fig 


5 > wn 3 0 1 | 
To ; nd the ne of a elitr in 5 vine e galloas, 
c · 
5 24.5 6. 


1: Maldply the 1 of the diameter by the depth or. 
height, and divide the product by the ee for cir · 
cular areas in Table II. | > 


Ex. Suppoſe the diameter of a cylinder to. 1 56.5 
inches, and the height 96 inches: — its content 
in ale, wine gallons, &c. > 


PA Ray $6.5 56:5 x96= 306456 | 
35905)306456(8 53.52 ke f 
2094.12) 30645601041. 94 wine-gallons. 
27 3503064 5601 11.92 malt-buthels. h 


Ay the ſliding rule. 


Set the proper gauge · point on D to the depth on C, 
and againſt the diameter on D you have . content on 
hs 

| | CY R * 8. hs 

- To find the content of a veſſelin the form of the . 55 
ſtum of a gone, in ale, wine gallons, Ge. . 


+ Tx 


This may be done, as in Prob. 3. by multiplying. the 

| ſum of the areas of the two baſes and a mean propor- 
1 tional, by the third part of the depth; but more eaſily 

in the following manner. 

Iꝰ᷑ꝰõ0 the product of the two ud der add one third 
173 part of the ſquare of their difference; that ſum is the 
| | ſquare of 'a mean diameter; which multiply by the 
" height or depth, and the. ed divided 1 aides » 
AG rs 


ches xv. GAUGING 


GC. ; 1 4 2354 5 


Ex. Suppoſe the greater 3 be 7 chan the 


leſſer. diametet 19 inches, and the height 62 inches: 
e 4a content in ale, wine gallons, S. 


$651 * 19 5 I = 1073. 5 product of the „ 
19 
Diff. 37.5 37. 92 = = 1406.2 5 uae of their difference. 
3)1406.25(468.75 1 
1073.5 4 
70 2 5 ſquare of 4 mean "diameter. | 


„ 5 
925350 . 
359.05) 95619. 500266. 31 2 
294.12) 95619. 50032 5.1  wine-gallons.. 
2736)95619. 3034. 8 malt-buſhels. | 


By the Hiding 1 


Set the proper gauge · point on D to the apt on CG; ; 
and againſt 39.27, the mean diameter or ſquare root of 


- 1542.25 on D, you have the content on C. 
Gaugers uſuall ly. inch all ſuch veſſels; that is, they 


compute the content at every inch deep, and enter theſe 


contents in a table; and when they come to ſurvey, they 


have only to take the depth, and by comparing the wet 


inches with the l _ have the content 1 5 80 
tion. | 2 


* 


e 


' To God the drip or fall of a tun. 
The drip or fal of a tun is when the veſſel is fe a 


little reclining, for conveniency of cleanſing, there be- 


ing a e C for the walk to run off at · 


4 e By 


viſors in Table 1 auen content Wen vine gallons 


3. : Oxon: 


this poſition it will happen, that he * will 
"miſe to E  polion it when the bottom is but juſt cover- 
ed at D on the other; and when the lic uor. ſes to B, 
the part AB G will be empty. Now, if the content of 
the empty part A B G be ſubtracted from the content 
of the whole veſſel in a perpendicular poſition, the re- FX 
l—  ' . mainder will be the content of the veſſel in this "_ a 
poaſition. It is alſo required to find how much n 

wil cover the 165 wg of hy the ub DCE. 


mm * 5 F 
3 5 ; | I be £44738 


42 


5 5 oy = AC wo $! oF 
1 the diameter 6 B.= 48 L 
the diameter D C 40 8 
| the height 8 MM w == 60: © 1 
the diameter GH = 45.5 


di 


. * the diameter F E „ 7715 5 

E | the-perpendieular AL = 1746 at 
55 he . eee N 53 vi 95. 
> aa „ *— } 4045 —4— 2 105 221 35k 1 wo 15 Me 


1 Abe Seth of the whole tun in a ene ſi- 
ton, found by Prob. F. is 324.2 ale gallons. | bo 


| To find the content of ww pre ABG, alin the | 
following rule. 5 


- Tp the ſquare. of the er A BaBaddote balf | 
Ne A B and bottom- : 
diameter & H 45.5; 2 this ſum by the p. ieular 
AL 17.46 and divide the product by triple the diviſors 
Table 11. viz. by 1077-1 5 for ale, and by. 882 36” 
* for wipe; 2 415 | 33 214 1 inb> aft 55 
= a 44546 x GH 45.5= =2184 | 


oy HT | 3 1 5 125 c A $54) Þ; i TE 
- - I. ve II 3 Jad | in II <4 8 5 , 
2 3 38 17.46 58394 4.16 f 5 


- 1677.15) $8agg.n6{54ith 


| Taun's content 342.2 A. G. 
3 Content of ABG $4.12 A. G. 


Remains GBCD 288.08 A. G. | 
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| To find. how much liquor vill cover the botrom, or | 
fil DCE, work as follow es. 9 


To the ſquare of the Feinde oc Ft, * N 
half the product of the ſaid bottom · diameter and 
diameter F E 42. 13 ; 50 this ſum by the perpen - 
cular height n O 15 divide the product by triple 

the diviſors in KAEY 1. viz. of Wd fe 5 for A. G. and 
by 882.36 for W. G. N 


T 1684 „ 
. = x 1 


— 


6885 2415.53 = 3702426 
 1077«15)37924-26(35-207 ale-gallons. . 


If the fruſtum: of a pyramid ſtand reclined, inſtead of 
the diviſors aſſigned above, you muſt uſe the triple of _ 

| the diviſors in Table 1. viz. 846 for ale, and 655 for 
n the n. a = work rr, the e enk. 


IN 


ch wich þ arifing own. f 
Take the dimenſions thus. | 2 
Extend a pacle thread over the middle W 8. 


2 Set one end of a rod in C and D, and move it for- 
ward and backward, till you find the ſhorteſt depth EC 
__ andGD; or, inſtead of a rod, you may E Sn 
: mee 5 
Next, Kacbe cad of the rod on the top of the crown n - 
at d, and you have Fo, which ſubtracted from EC . 
leaves m C the height of the crown, © + N 
E G is equal to CD the See at the doe of . 
the crown, and the diameter m n may be meaſured. _ 


g Now ſuppoſe the dmenſons thus taken to * as » fol- 
OWSe © 


N - 
7 o 
* - 
= . 
> g 7 2 2 - 
ts 4 5 
. . Pg 4 
1 a * - 4 4 N / 
- 8 ; 5 a * 2 f 
. f J 4 * Se — . . 

* . - * j © 
% * 


# 4 ο nin 


"EC= 47 . A 2 
res te 0D As. 
„ tra n=65 


1 na to find the content of the copper | "RS, * 2 
upwards, the depth being 42 inches, take the diameter 
in the middle of every four, or of every ſix inches, (t le 1 
more diameters you take the better), and inſert t 
diameters in the ſecond column of the following table. 
Then by Prob 1. find the areas of the circles anſwer- 
ing to theſe diameters in ale-gallons, and inſert them in 
the third column ; and next multiply each of theſe areas 
by 6, and inſert the products in the fourth column; and 
their ſum will be the content of AB mMn; that i is, fo 
much as the copper will hold after the crown is co- 
vered. 
The crown is to be eonftdered as the fab of + 2 
ſphere, and its content by Prob. 29. will be found to be 
28.75 ale-gallons. But the content of the erown may 
more readily, and with ſufficient accuracy, be found as 
follows. | 
I , he diameter C Dis 64, and the area to this diame- 
ter is 11. 408, which multiply by half the height of the 
croumn, viz. 2. 5, and the ua is RENE for the con · 


: tent of the crown. 
The content of the part mn D C. e as the 


fruſtum of a cone, will be found to be 57.93 5 gallons ;., 
from which ſubtract the content of the crown 28.5 2, 
and the remainder is 29.415 gallons, the my . oj 
Lack _ will "0 cover ihe: crown. 
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RE, of F 7, Bam all; 
6 | 95-3 |25-2945[151-767] 
6 | 90-1 22.6095]135-057 | 
6 . 385.0 -[20-12231420:734F -:©- 
45 6:1] 80 17.5246 106.947 e 
5 75.2 115-7499! 94.499 | 
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66 12.1319 72.791 
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| . To juſt cover the crown. 29.415 9 5 
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To gauge a calk. - - 


Tue finding the content of caſks is a difficult part in, 


gauging, the ſhape of caſks being ſo different, that not 


anyone ST ſerve for all. Gaugers therefore com- 


monly diſtinguiſh caſks into four forms or varieties, iz. 


2 — „ . 138 f pes ; he | es | ok 
n On <rned 


ory 70. 5 113.8426 83.056 ih | 5 


df £56 > 


1. Such as reſemble the middle fruſtum of a ſpheroid: 


2. the middle fruſtum of a parabolic ſpindle; 3. the 
lower fruſtums of two equal parabolic conoids; 4. the 


lower fruſtums of two equal cones, as repreſented in 


fig. I. : „ e 
t. The utmoſt line in the figure, which exhibits the 
ſtaves as very much curved, or arching, repreſents a 
caſk of the firſt form; and is conſidered as the middle 


fruſtum of a ſpheroid, being the moſt capacious fort of 


other form. | | 
2. The curved line next to the utmoſt line, repreſents 

a caſk of the ſecond form; and is confidered as the mid- 
dle fruſtum of a parabolic ſpindle, being leſs capacious 

than the ſpheroid, „ 
3. The third gurved line repreſents a calk of the third 


 caſk, or what will hold more liquor than a caſk of any 


— 


4 


form, 


, and 


3 
7 
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form, which is conſidered as the lower fruſtums of two 
equal | parabolic conoids abutting upon one common baſe ; 
and is Jeſs capacious than any of the two former. 
4. The innermoſt line, which is quite ſtraight from 
bung to head, repreſents a caſk of the fourth form, and 
is conſidered as the lower fruſtums of two equal cones 
abutting ypon one common baſe, being of x Tres of | 
caſks the leaſt capacious. | 
Various rules are aſſigned in books of gauging . : 
' eertaining the contents of theſe caſks, but the moſt eaſy 
and practical way is, to. find ſuch a mean diameter as 
will reduce the propoſed caſk to a cylinder; and this 


may be done pretty accurately as follows. _ 
Multiply the difference of the bung and head diame- 


ter by .7 for the ſpheroid, by .65 for the ſpindle, by. 6 
for the conoids, and by. 55 for the cones, and add the 
9 the nen hs ſum is the mean 
- Miameter | 2668 | 


Example. nne the. bung > He oo be 32 inches, | 
the head diameter 24 inches, and the length 40 inches; 5 
the content in each variety is required. 

The difference between the bung and head diameter is 


| 7 We : 
8 x.7 = 5-6, and 24 + . S 29 6 for the ſpheroid« 
S x .65 = 5.2, and 24 + 5.2 = 29.2 for the ſpindle. 
8 x .6 = 4.8, and 24 + 4.8 = 28.8 for the conoids, 
145 = and 24 4 =. 4.4 = 28.4 for the cones. 


Tube content in ale-gallons, found by Prob. 4. follows, 
| n 
e 00275 5 x 40 = - 97.6 for the ſpheroid. 
29.2 x 29.2 X 002785 x 40 = 94.98 for the ſpindle. 
28.8 x 28.8 x .002785 x 40 = 92.4 for the conaids, 
Wet. x 33:4 % .002785 x 40 = 89.85 for the gonez. | 


By the Nliding rule. 


et the gouge-poins upon D to the be length of the call 
upon 


* N. "64, v 6 I N G 


the content upon CA, 
It map not be i improper to ke here, that Sine 


915 een and accurate the rules far caſk· gauging may 
in themſelves, yet the content found by them can 


only come near the truth, Becauſe callts, have only ſome 
teſemblance, But do nat anſwer exattiy 1 ia ſhape, to the 
forms deſcribed above: 


Hitherto we have conſidered” caſks' as quite full ; 1. 


now remains to point out a method of finding how 
much liquor is in caſks n_ are not; full. This is called 

ullaging; the quantity Fe liquor in the caſl being the 
tillage ; which, ſubttacted from the content of the whole 
caſk, leaves the r 2 would fill the e. ſpace 
or vacuit : 


Now, — may either 10 foppaſed to lie with its 


axis peralbel tõ the horizon, as repreſented in Pl. 4. 
12 vor it may ſtand upright, having its axis perpen· 
cular i to the horizari. The. former of theſe caſes we 


ſhall conſider in the firſt place, and the latter after» 


Wärds. And4in-both caſes the rules ſhall be adapted to 


_ the? eroidal caſk ; 'becavſe, in the * __ rer _= 
a ns are conſidered as "th 


the ullage by mpangof:m;ceble of 
to a eylindfical"caſk ; but as every, — 
with-ſuch a table, we 2 — 


e 
— not be id 


he for, 5 


6 "Os 387 5 10' + Ro 'L = * 5 
Dixide . . 1 5, taken Fr the Klee by + 

ung⸗ quot exceed . 5, Aubtrack 5 
8 5 of 7 7. remainder to 
{hls um tlie con: 
8 


Get is the ul 


ments 


an. 7 'Tubtra& the quot fr 
* oy from the 2K Te ſubira&t one fourth part 
We emainder, and then multiply this laſt remainder 2 


content 6 4 the whole calk, 4+ -+ 
Vor. III. ne IK. 


upon C; ; and againſt the mean 4 on D you a have 4 ; 


54, . by hel bun = 


=—_ 
<< 


Wt the dimenſions 1 the | 
given calk to be 3 


„ 
. 


4 "IG EF 
677419 
—— —-„— 


; 1 721774 ſum. 
| Ard 72 1774 X a 375 = = 54-40010638 ale-gallons, 


+ SubtraR the ullage 54 4 from 75.37, the content of 
the caſk, and the remainder will be the quantity of li- 
quor that would fill the vacuity. Or, find the content 
of the vacuity thus : -Divide the dry inches by the bung- 
diameter, and then Den in all reſpects as you did in 
5 finding the ullageG. 

If the cafk ſtand on end, as repreſented i in Pl. 4. fig. * 
the quantity of liquor it contains may be found by the | 

5 following rules. 

I. Find the diameter D F at the ſurface of the liquor, 
by laying two rulers on different ſides of the caſk, and 
at the height of. the liquor, fo as to be parallel; then 

meaſure the diſtance between the rulers, and from it 

- Jubtra& the thickneſs of the ſtaves on both ſides. 

4. To twice the ſquare of the diameter D F add the 

i Jquare of the head-diameter L M, multi ly the ſum by 
the wet inches, and divide the product y the triple of 

the diviſors for circular parts, viz. by 1077.15 for ale- 

. _ * 882. . for , 
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I Bung- diameter HI 27 
| Suppoſe the di-] Head- diameter L M 23 3 
r _ » "gr ne. 
„ BIG:  2bt Diameter DF _=- 26.14 ES» 
6 6d ew; + LContent of the caſſe 89.95 A. G. 


DF 26.14%26.14 X2= 1366.6 | 
Add i. * 23 = 529” 


1895.6 = Wi 5 ih 


| Wet jnches | 8.5 Fe 
. | 94780 5 2 po 
OIL, SAP 151648 c 0 
J I 307  1097.15)16112.60, 14.95 4. G. 
-#i- 36 » > Tings „Cables content 75 7 59-95 95 ; 


0 oy 9 Wanted to fill the caſk a5 5 


1 f von work with the dry inches, the reſult witl be 
© 3 of liquor that would fill the vacuity; which, 
ſubtracted from che content of the who 8 will leave 
the TOE: of * in the calle”! 


45 * 3 Sz X - 7 5 4 - 
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if the malt be in a 8 or lie on a hi: in a rekt. = 


; - angular form, find the area of the baſe in buſhels, by 


_ - multiplying the length into the breadth, and dividiog the 
. produtt by 24 50. 42; then multiply this quot by the 
mean depth; and the product is the content in buſhels. 
If the baſe be circular or elliptical, divide the ſquare 
of the diameter, or product of the two elliptical-diame- 
ters, by 2738, and multiply Go quot W the mean 


depth. 


ys 1 


W 


Ex. i Thad 3 ciſtern, "a * * 
Inches, and bread h 54 inches, and the we 
43.6 inches: Required the, content. 3 


84 * 544536 W ol. ic 9 
And 241093 * 43. .6=9gr. 9 . 3 


Ex. 2. There is a malt · floor, whoſe length | 
inches, - and the breadth 184 inches, and wee mean =Y 
5. 6 inches: Requi, ed the content. 


And 20 903 * 5.6=1 17-3928 buſhels. 


By the fliding Pale. 

Set the depth on the line MD to the length on 
the line N upon the flier; and againſt the breadth on 
the line A you have the content on Soak * marked 
upon the ſlider. ; . 


© DireQion,to the BooxBINDER. 


Place. the four copper · p lates at the end of the 


2 — in - ſucceſlive order; and ſew them ſo as 
that every plate may, when opened out, be 
. without the book, 3 | 7 
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